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PEEI'ACE TO THE PRESENT EDITION. 


As Zoological science i.s progiT.ssivc, \vc imi';! tlcvt, 

■witli an increased knov.-ledge of the .ttnictnro of irirfm-ut 
groups of animals, there will arise from time to tim*- 
necessitj’ for coiTesponding changes in ehndfii-r.tion juol 
nomenclature. During the last few veni'S tliis h.a'i, in an 
especial degree, been tlie case with regard to the inverti 'orate 
animals EiToneous views respecting snuu.- of it.'^ greiipi 
have been corrected ; much that was doubtful has been ina)h; 
clear; and affinities, previously unstisjuxded, have bciii 
revealed. 

In the present edition some of the.se conelnsinns have b. en 
indicated, so ffir as the space available fc>r fuot-nf>te.s v.iiuItI 
permit, without disturliancc of the pages. Otln'rs are o'niued 
as not being suitable for an elernent.ary woric; and r iiee 
because they are as yet undecided, and demnml further 
observation and research. In the text itself scarcely ivuv 
alterations have been made. 


Belfast, G College Square ?i'brlh. 
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INTEODUCTION TO ZOOLOGY, 

FOn TIIE 

USE OF SCHOOLS. 


“ TIimg lire tliy glorions -works, Parent of good — 

Almighty} Thine this universal frame, 

Tims wondrous fair: TJiyself liow wondrous then, 
Un.'po.alcable! who .sit’st above the heavens — 

To us invisible, or dimly seen 

In these thy lowest works; yet these declare 

Tliy goodness beyond thought, and power divine.” — JIilton 


The word “ Zoology” is derived from two Greek words, and 
signifies a knowledge of animals. The science which teaches 
the structure, habits, and classification of animals is Zoology: 
the jicrson by, whom such knowledge has been acquired is a 
Zoologid. 

When we regard man as the head of the animal creation,' 
and trace the various gradations of structure and intelligence 
between him and some of the humblest organized tribes of 
being; or when we tliink of the countless multitudes of 
animals scattered over the earth, and diffused throughout its 
waters, it might seem that any attempt to form them into 
groups, to distinguish the several species, and bestow on tbein 
appropriate names, would be altpgether unavailing. 

But what the labour of an individual would be insufficient 
to eflect, the combined exertions of many are, in the course ol" 
time, able to accomplish; and as man possesses the power 
of transmitting by writing the knowledge he has acquired. 
w'9 are enabled to benefit by the toil and exertion of those 
who have gone before us, and take advantage of the mateiials 
which their industry has collected. 

The first and most obvious thing to be done is, to fix upon 
some good distinguishing marks by which the principal groups 
of animals may be separated from each other. This would, 

. ■ . A ■ . 
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at first sight, appear an easy matter. Thns, birds miglit bo 
distinguished by the power of flight, and fislies by that of 
living and swimming in the water. Bnt a little attention 
would show, that such characteristics would, in botii ca/es, 
lead to erroneous results. The B.it flics in the air, yet it 
brings forth its young alive and suckles them .ns the domestic 
cat would do. The Whale lives in the sea; but, whih*^ in the 
fish the heart has only two compartments, the blood is cold, 
and respiration is effected by gills, the liale has a iif'.'’.rt fur- 
nished, like that of the Ox, with four compartnients, the blood 
is warm, and breathing, is carried on by lung.-. The fldi 
deposits its spawn, and the young, when liberated from the 
eggs, provide for themselves according to tiicir several in.-tincts. 
The young of the Whale, on the contrary, arc brought furth 
alive, are objects of maternal solicitude,. and are stu'kied witii 
afiectionatc assiduity. The Bat, though flying iu the air, is 
not therefore a bird; the Whale, though swimming in the 
is not therefore a fish. They both belong to tin: s.ime division 
as our large domestic quadrupeds, which, from the circum- 
stance of their suckling their young, .are grouped together by 
the expressive term “ Mammalia.” 

It is obvious, therefore, that stritcliire fonn the bssis 
of classification. And in the present .state of our knowl-dge, 
it is no less obvious that arrangements, based on the .structure 
of one particular organ, or one scries of orgams, to the (‘xclu-Ion 
of others, would be incomplete, and would lead to error. All 
organs must be considered, and interji.nl a.s avcH ns extermU 
structure must be examined, before atiy true sy.<teinatio 
an-angement can be attained; and this will bo comjdetc, 
exactly in proportion to the extent and the accuracy of our 
knowledge. The great object is, to aivangc animals in such 
a way as to exhibit their true affinities to each other, and co 
embody, with regard to each group, the most comftrehensivo 
truths regarding them which the conjoined hiboui-s of cmlueiit 
men have as yet elicited. 

L^arck, a distinguished French naturalist, proposed r.r- 
ranging all animals according to the presence or absence of a 
skull and a backbone or vertebral column ; and this divi.sion 
is so convenient and so obvious that it is still retained. 
But Baron Cuvier pointed out, that great and important 
^difierences exist among the invertebrate auimal.s, or those 
"which are destitute of a skull and vertebral column— -tlif- 
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ferenccs so great as to justify a further subdivision; and 
tliat, according to the modifications of the ner\^ous system, the 
entire animal Ivingdom might be divided into four primary 
groups, — one of them consisting of the vertebrated animals, 
and three of those which arc invcrtcbrated. Adopting tliese 
views, we follow the illustrious Cu^^er in dividing the whole 
animal hingdom into four great groups, or sub-kingdoms; 
namely, — ^ 

L Vertebrated animals, or Vertebrata; 

[]lNV£RTEBRATA.] 

11. Soft-bodied animals, or Mollusca; 

HI. Articulated animals, or Articulata; 

W. Radiated animals, or Hadiata. 

To begin with those at the foot of the scale and gradually 
ascend, is the best mode of preparing to enter with advantage 
on the consideration of the liigher ranks of organized beings. 
Our attention should, therefore, be directed, in the first place, 
to the Radiated animals. 


RADLVTED ANHIALS. 

“ 0 Lord, how manifold arc thy works! in Avisclom hast thou made 
them all: the earth is full of thy riches: so is this great and wide sea, 
wherein are things, creeping innumerable, both small and great beasts.”—. 
PsAiAis. , , • . 


If we pick up a common star-fish, which has been left upon 
the beach by the retiring tide, we notice, that the limbs or 
arms of the animal are like radii, diverging from a common 
centre, or like rays suixounding a central disc. From this 
cii’cnmstance it is termed, a “rayed” or “radiated” animal. 

In other species belonging to the . same great class, the 
radiated structure is not at. first, sight so obvious. It will, 
however, be easily detected iii the sea-urchin {echinus), altliough 
the' outline of the animal is so different. In others, it "ivill be 
found, not hr the -general aspect of the body, but in' the 
radiated arrangement of the parts surrounding , the moutlu 
Wherever, throughout this division of the animal kingdom, 
we are able to trace in the body the existence of a nervous 
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system, it pariakes of tliat rafliatcfl apiioanuice v/liiclu in 
some species, is presented by the oxt- nial fignre. Some 
creatures, in which no nervous system ii:is ns yet di:;- 
covered, are included in this division; and a~ our kno'vli'dgo 
of their structure and liabils is increasod, tuir |ir>'.o'nt cl.t-.- ili- 
cation must be revised, and perhaps amended. 

The Radiated animals may be treated of under four pn- 
maxy divisions or “classes,” in cacli of which are aesn l 
animnk of a higher and a lower grade ot orgasurati-i;'., lo :.: — 

Infusoria, or Infusory Animnlctih-s ; 

Eniozoa, or Internal Ihirasltes; 

Zoophjla, or J^olyj)cs ; 

Eadiaria, or Rayed Animals. 

For recent nilJUIons to llir’'- rr.'* f t. ^ 

Class INFUSORLV, on IXFUSORV ANTMALCl'i.i:'. 

“AVhcrc the 

St.njKts mnntkil o*tr wilii ii, i.’.'vbitjti' 

Amid the floating verdure niillioii.i stray."— . >v. 

If any vegetable substance be alh>weil to remain for ah'-u: trn 
days in a glass of water, o.vposod in a window to th- rays of 
the sun, the water will appear to the naked eve to Ir.ive 
undergone little change. Rut if a dt' 0 [i be taken from the 
surface aud placed under the microscope, it will exhibit Mich 
a multitude of living beings swimming about, that the ' pec- 
tacle cannot be looked upon for the fir.^t tltnc without .snqin-e, 
and even astonishment, Kor is the feeling of woiuUt dimi- 
nished w'hen we endeavour to calculate their size, and f-nn 
some estimate of their numbers. If a drop of the wa.ter 


Note. — Nov, 185G. — ^To these, two other Classes containing 
animals of lower organization nmy now be added. One of tlK'^e, 
the Foraminifera — Latin foramen, a hole— contains the ininiue 
chambered shells moiitioncd in page 107. These sliclis are per- 
forated, and as if covered with pores. The body is gelatinous ami 
furnished with retractile root-like processes, by which these auiimds 
are said to imbibe nonrishment, and also to swim ami crawl— 
hence the term Rhizopod, or “root-footed." Tlie other chiM com- 
prises sponges, now generally regarded as memhers of the animal 
kingdom. The name Amorpltozoa, implies that they are animals 
without regularity of form. 
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containing tliem bo placed between two pieces of glass, tliey 
will be seen swimming about with perfect ease in that little 
film of liquid, and passing and repassing without even coming 




Fig. 1.— IsposoiUA. 


into contact. The globules of blood in the human body are 
variously estimated in regard to size, but ■when magnified 
ISO. 000 times do not exhibit an image larger than the ac- 
companying figure, hlany of the infusory animalcules are, 
however, still more minute, so that 180,000 of them, 
if formed into a ball and laid upon the paper, would 
cover even a smaller surface. 

Professor Ehrcnberg, of Berh’n, has calculated, that 2,000 
of them placed together would measure but one line, or the 
twelfth part of an inch. According to this estimate, a single 
drop of water might contain 500 millions of these minute 
animals: a number nearly equalling that of the whole human 
species now existing on the earth! 

Butalthoughthcscanimalculesaboundininfusionsofanimal 
or vegetable matter — whence their name infusoria — they are 
not restricted to such situations. They are numerous in all 
countries, and are found in all waters; not merely in those of 
the stagnant pool, but in lakes, in rivers, and in the sea itself. 
From materials furnished to him by the late antarctic expedi- 
tion, Ehrenberg^ has ascertained that they exist even in 
the ice and snow of the polar sea, and that they are abundant 
not only in inland seas, .and in the vicinity of land, but that 
the clearest and purest water, taken from the open sea, and 
farfrom land, is crowded with microscopic life. These minute 
organisms have been found living at the depth of 270 fathoms 

; Fig. 1. — Four common native species, viz. J'orticeUa convallaria. If. 
Chaetonoiut lams. III. Leucophrys spatula. IV. Lepadella ovalts. . 

" Ehrenberg on. Microscopic Life in the Ocean at the Soutlx Pole, and • 
at considerable deptlis. — Annals Nat, Hist. Sept. 1844. , Page 169. 
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(1^620 feet), anti, consequently, sulyectcd to a pri-.-uro equal 
to 50 atmospheres.'^' Nor are they hoiintlci! even l)y fin-.'o 
localities, for they have been discovcrctl in the celi-. of p’ant.q 
and in other situations where, hut n fen' year.-; r.go, th.eir pvt- 
sence would not liavc been suspected. 

As they arc so widely difitised, and must, in smh v.irhty 
of circnnistances, subsist on vciy- difl't-rciit kind-t f>f it m.iy 
naturally be expected that they must present very coi-.f-M Talh' 
diversity of size, foimi, .nml structure. The t> djir n-n' i-.i 
furnish means by whicli species can he di.--'tiijp:i-!i«’il fn-rn 
each. other; the agreement of several species in one 

common character enables the naturalist to coini):!!*; tficrn into 
one genus; and, by a roi>ctition of the satnc jirocf-. s, to unito 
several genera into one larger group, on which sotne C'-mmon 
and characteristic name is bestowed. In this wav, the whole 
of the Lifnsoria may he arr.augcd in two gre.it dis i do'; '. 'i'h * 
characteristic of the first of these is the presence in the body of 
the creature of whatEhrenberg regarded ns ;i ninnho.'- 
or stomachs ; and from this peculiarity the order v>r.;-. enlb d 
by him Pohjgastrictty or “raany-stomached” {Fig. ~). Its the 

second onlcr, instead of tin? pecu- 
liarity, there is another iU)t bwj t>;« 
markable. About the head there are 
rounded loho.c, which, Avheu looked 
at under the microscope, seem like 
wheels in rapid motion; and hence 
the creatures in n-hich this was oh- 
I served were called “ wheol-auimal- 
^ culcs,” and the order itself HotijWa, 

1 ^ or “ wheel-hearing.” Tlio parts do 
not in reality move lllco wheels, but 
the movements of the delicate liair- 
like organs with which they arc 
fringed make them seem to do so. 

Tho use of scientific fcrnis has 
something in it very repulsive to tho 
young naturalist. But this often 
arises from the terms being used without any jirecise idea of 
their meaning being conveyed to tho mind' of tho learner. 
When any term is thoroughly understood, there is an cud of tho 



Fig. 2. — LEDOopnnys. 


* About 750 lbs. on each scjiiaro iiicli of surface. 
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difficulty; and tho ^^*ol•d once know, it is not readily forgotten. 
Tn.the preceding instance, avg have explained the meaning of 
tho words Polygastrica and Rotifera, so that Ave hope there 
will not be anythuig difficult or obscnre in their use hereafter, 
^Ye shall endcaA^onr to do the same Avith such other scientific 
terms as Arc may have occasion to employ. Them number is 
fcAr, and they are of such great utility that the acquisition of 
them is worthy of a little eftbrt. By such means we can 
indicate to a person in a remote country, and speaking a foreign 
language, the very animal regarding Avhich Ave have any fact 
to communicate; and, in like manner, aa^c can knoAv Arith 
certainty of Avhat animal observations made in other parts of 
the Avorld arc recorded. The terms of science are common to. the 
men of science in all countries; and, if the terras be connctly 
applied, no doubt or ambiguity can arise. They furnish ns 
with the means of expressing the ideas Ave wish to convey, 
with a precision other Avise unattainable ; and the habitual use 
of them assists in giving precision to the ideas themselves, and 
thus forms a help in that mental process which the mind of 
the naturalist must undergo in the acquisition of ImoAvledge. 

It may naturally be asked hoAv, in beings so inconceivably 
minute as tho Polygastrica, tho existence of cells or “sto- 
machs” could be discovered. Theplan adopted bjEhrenberg 
for this purpose Avas ingenious: — ^’i'he professor removed some 
of them from the water in AAdiich they were found, and placed 
them in AAmtcr of the purest and most transparent description, 
and, after having subjected them to a fast for some time, he 
' put into it an infusion of indigo or carmine Avhich tinged the 
AA-ater. Wlicn they began to feed, ho found, as the “stomachs” 
filled, they became Ausible by the blue or red particles shining 
through their transparent skins. The bodies of the Poly- 
gastrica are furnished Avith fine hair-like appendages, termed 
cilia f these are scattered over the sm-face, and by their 
continual movement propel the little animals through the 
water, and bring within their reach the particles of decaying ' 
, vegetable matter on Avhich they live. There is reason to 
believe that these singular, organs of locomotion are not put 
into activity by the Avill of the animal; and hence that their 
movement, like that of the human heart, might continue Tor 
any length of time without inducing a feeling of fatigue. This 

* The Latin word for eyelashes. 
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idea receives confirmation from tlic fact, that hv day or nlriif , 
at whatever period the Polygas'trica may he exnmjiif..]. the 
observer will never find them in a state ol ri'po.-c, or vilne.-? 
them ronsed to activity by the light. 

The Piotifera present a higher organization than tin- J'p'y- 
gastrica. In them wc can trace a nervon-i system ; .arid wc 
observe muscular bands running over tlio b'.>dy, bv.lh 
tudinally and transversely, by means of which tb.vy can enpand 
or contract their bodies in any direction (/Vy. 3).^ ‘l iic vaUz, 
already mentioned as fringing tb*' I dc-,-> 
on the upper [lortion ot their liod; -'., 
by their cca'-eless can '.e ciirrs.-nta 
in the water, and tlitis fiirn! !i n .‘■•aj'ply 
^1 of food, xvliiie. !it the same tim -, they 
instruments of progre '.d 
The ilotifein feed on th- l‘u*y >m tr;en ; 
IrV.Jl nnd they arc furnished with an iiigru- 
1 1 *»cnt by which tiny can attmls r!i -m- 
j selves to one spot, umi thU', wheu m.; 
inclined to swim ub'-nt, they can mo'.'f 
tliemscdvos at ple.wiire, and iVed a; 
their case on the mitiitirent v. hi'-h tho 
' currents caused by tin; actio;', ot' tire 

cilia britig within their n ac;*!. Tiej 
liOtifer;\ arc rennirkabh'. tV'r their te- 
nacity of life. I'outami, at; Italiett 
W naturalist, kept a mimbu-r of them riw 

Fig. 3 — Hydatina. two ycnrs and a half in dried semd*, 

yet, in two hours after the apjdieatiou of rain water, ilse 
greater part recovered life and motion. Spaltauzani rcp-:Ued 
the experiments with similar results, after having {.i pt th.; 
creatures for four years in the torjiid state, lie further [uoved 
their power of revival after apparent death, by idteriiately 
drying and moistening the same individuals. He tried th.b 
fifteen times; at each exhnmation some of the animaleule.s 
did not recover — after the sixteenth time, none t.f them 
revived. 


w 

Fig. 3 IIYDATINA. 


The different modes of reproduction among the Infu'^ori.i 
are very remarkable. Some are produced from gems or bud>. 
These appear like httle tubercles on the hodv of the pan'iit— 

inciease in size — assume the form proper to the species dri>p 

off, and become perfect and distinct animals. This mode is 
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cnlled gcmmijmrous. Another, ivliich may seem more ■won- 
derful, is by the division of the body of the parent into 
parts, each part becoming a distinct animal, and, by a like 
process, giving life, to numerous others. This mode, which has 
been termed the ^/issipa7’OuSf^ “is amazingly productive, and 
indeed far surpasses in fertility any other v'ith which we are 
acquainted, not excepting the most prolific insects, or even 
fishes. Thus, the Pai'arnccuayi a^a'clia, if well supplied with 
food, has been observed to diidde eveiy tw'enty-foiu' houi's ; 
so that, in a fortnight, allowing the pi-odnct of each division 
to multiply at the same r.itc, 16,384 animalcules would be 
produced from the same stock, and in four weeks the astonish- 
ing number of 268,435,456 new beings would result from a 
continued repetition of the process. We shall feel but little 
surprised, therefore, th.at, with such powem of increase, these 
minute crcature.s soon become diffused in coimtless myriads 
through the waters adapted to their habits.” f 

There is yet another mode of propagation among the Infu- 
soiia, the oviparous, or that from ova or eggs. As the ditches 
in which they live dry up in Summer, the animalcules perish; 
but, prior to this, tlie mature ova burst through the skin of 
the parent, and thus the last act of the creature’s life is to 
.pro\ndo for the continuance of the species, by depositing 
thousands of fertile germs. These are lifted up by the winds, 
are dispensed through the atmosphere, and float in the air, 
ready to assume the functions of active life, so soon as they 
arc placed in circumstances favourable for its development. 

When we reflect upon the singular structure “ of these 
miniature existences, small almost to invisibility, and on the 
providential care evinced in inaiutaijiiug, by such varied 
means, the continuance of the species, we see “ that gi’eatness 
and littleness make no difference to God in his creation or Ids 
providence.” Tiiey reveal to us that “ magnitude is nothing 
in His sight ; that He is pleased to frame and to regard the 
small and vi'eak as benignly and as attentively as the mighty 
and the massive.” Oil further investigation, it would be no 
less obvious that these minute and insignificant creatures are 
made the humble instruments of great benefits to man, and of 
important physical changes on the sniface of the globe. 

, * Latin, divided; jjan'o, I produce. 

f Jones’ Outlines of tho Animal lOngdom. 

\ Sharon Turner’s Sacred History of the 'World. 
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Existing as they do, cvcr 3 nv}icrc in coiinfIc^=; mtilJitnd.'.i, 
and endon-ed ndtli appetites so voracions it h dear timt thry 
are well adapted to be the unseen scavongon^ nature, and 
tliat one of their uses in creation is to remove thure deoayirtg 
matters Trliicli would become offensive to oiir ?ctr-c:‘ nnd 
dangerous toluiman life. Having rcinovi'd th'/''f d.?;id and 
decaying substances, and made fbem a part of their ovoi 
organization, they in their turn hccomo fon<l for other nnlnial- 
culcs, which again serve as nourishment for frho'. Tiiey 
forai, therefore, one of the means by wliieh th.e rainhrity of 
our atmospbcrc is preserved, and put refaction and dooay 
rendered conducive, through their instrumcntaliU', to the 
support of higher animals, and thus to the 5.n,--,t*.; nance ei 
man himself. 

Some species of the polygastric atiimaleub'^, Tiotv/uli- 
standing their minuteness, arc furnished with shell', of vnrioe,.? 
forms and sizes. These arc gencrnlU’ formed of f-ih-x; ntid 
though not .displaying the rich colours of the fhclh of the 
moUusca, are no less honutiful, for the [dace of cdonr is 
supplied by the most varied and e.x(pu.site patterns of natural 
sculpture [Fi^. 4). 



Tho largo t'.;.tC'roga« 
:ion of them irulitrcrorit 



Fig, 4 — Shells of I.spDgoniA. 


[)art.s of the world u 
perha[)S tho most sur- 
prising circumstance in 
their liistor^a Eliron- 
borg found that a hid 
in Bohemia, cojuposed 


chiefly of tho polishiug 
substance known in tho arts as ‘‘ tripoli,” was one ma'^s 
of the siliceous fossil shells of those creatures ; and that, 
in a stratum fourteen feet in thickness, a cubic incli con- 


tained the remains of 41,000,000,000 of individuals. On 


the shores of a lake near Urania, in Sweden, is found n de- 
posit of a similar kind, called by the peasants ‘^inoimtain- 
meal,”and wliich they use mixed up witli flour ns an article 
of food. Deposits of fossil infusoria are not confined to 
foreign countries. A few years since, the Bann llcscrvoir 
Company were deepeningasmall lakca fowinilcs from New- 
castle, in the county of Down, and tho workmen found a 
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v'liito deposit at tlie ‘bottom of tlio excavation. It proved 
to be an excellent material for cleaning and polishing plate; 
and, on subse(iucnt examination, under the microscope of an 
Irish naturalist, was discovered to consist of fossil Infusoria.* 
The accumulation of similar deposits is at present pi’oducing 
important changes in the bed of the Nile, at Dongola in Nubia, 
and in the Elbe at Cuxhaven; it is even choking up some of 
the harbours in the Baltic sea.t 

When we consider the diminutive size of these creatures, 
the stupendous monuments which they leave behind, and 
the mighty changes which their unseen labours are silently 
cfTccting, Ave must admit the justice of Bhrenherg’s remark: 

“ Trul}' indeed the microscopic organisms are very inferior, in 
individual energ}", to lions and elephants; hut, in their united 
influences, they arc far more important than all these animals.” 

Note. — M. aj’’, 1854. A beautifully illustrated' Avork, of great 
scientific intcrc.st, has recently been published by the Kev, Wm. 
Rmith, on tbe.se minute shell-producing organisms (Diatomacece). 
From this it appears that their mode of reproduction is 
altogether of a vegetable character, analogous to that of the 
Alga, or Avatcr plants. According to these Auews, the organisms 
by wliicli the minute siliceous skeletons are produced should be 
excluded from zoological AA'orks. The facts stated in former ' 
editions respecting them are, however, allowed to remain, as 
their value is not affected hy any change of opinion respecting 
the nature of the organisms by which they are deposited. 

Class ENTOZOA, or INTEENAL PAEASITES. 

“ Verily, for mine owno part, the more I looko into Nature’s workes, 
the sooner am I induced to beleeve of her, even those things that seem 
incredible.” — Hoelaxo’s Pliny. 

The body of every vertebrate animal forms the abode of 
many other animals that live within it. Tliese creatures con- 
stitute the class Entozoa, a Avord AA'hich simply means “ Avithiu 
an animal,” and is very appropriate to the internal parasites, 
Avhich constitute the present group. 

With this class Ave are as yet imperfectly acquainted; but 
some idea of its numbers may be formed from tbe fact, that 
no species of aiiimal is supposed to he exempt from their 
attacks, and that the human body is infested Avith no less 
than eighteen species. It is stated that every animal has one 

* Drummond in Mag. Nat, Hist. 1839. 

: t Ehrenherg in Edinburgh Phil Journ.al. a'oI. xxxi. p. 386. 
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ov more species pcculuir to itself# If so, tlic iiuntljcr of 
species fiinong tlie Entozon iiitist exceed tliet of till odicr 
animals existing in tlic world. 

These singular heings differ widely in their strm-tnre. 
Some, resembling delicate transparent nienihriuu's filled ivith 
water [Fio- 5), appear more simple than any of the Infu.-’.orla; 

others are so complt-x, that, 
in sonic rospeets, they r.‘f'ni 
allied to animals of a rmu-h 
liighcr rank in organitalifin, 
j^Ittiiy details pertaining to 
their abode, their nutriment, 
and their mean.'! of in'-rea.' >, 
though interesting to tr.'- in- 
tnrnlist, and important to tho 
Fis- s.-cvsTic fmozook. physician, would here he out 

of place. But ns the Bntoioa 
constitute one class of the animal hingdom, and cannot, 
therefore, he passed over in silence, a hrief ntitiec of f’.omc 
of their peculiarities may be inserted. 

They arc found in tlio stomncli, in tbo inlo.^tine.i, in the 
bronchial tubes, in the biliary duct.«, and oven in the humour,! 
of the eye. The farmer is well nctiiiainted with two kind- , 
one of which exists in the brain and the other iu the livt r of 
the sheep. One species, which infests live human body , is th.o 
common Tape-worm [Tccnia solium, Fi(j. G), which i-! occa- 
sionally found several yar-ds in length. It.s head is ftirai.-ilioil 
with four suckers and two rows of recurved bristles, by moaiH 
of which it is enahled to fix itself securely to any spot it 
selects. The most singular trait iu the structure of the crea- 
ture is the multitude of its joints, and tho power which each 
of these joints possesses of producing thousands of fertile ova. 
When these ova come to maturity, tho lower segment of its 
body breaks off from the upper: tlio Tape-wonu may. from 
this peculiarity, he compared to frees or plants which tling eff 
their seeds when they come to maturity. When tho lower 
segment of the worm separates from tho upper portion, tho 

Fig. 5.— cr, Cysticercus celluhscr, magnified.— tlio head Etill furllier enlarged. 

■ Note.— I t is this species which, when nbimclant, gives to tiip fle.li of 
the Pig the appearance termed measks, or mensh/. The t\oifiVerci arc 
now regarded as the larvte of Tania;, and uot^as mature or perfect 
animals. Notop. 5G. ■ i 
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last joint of tlie upper gradually lengtliens and iDccoines two 
joints. Tlic then lowermost joint in the same manner becomes 
elongated, and divides into two; and by a repetition of tlio 
same process the animal, in a short 
time, regains its original length. 

In Asca7'is lumlricoides, the most 
common intestinal parasite of the 
human body, Dr. Eschright had 
estimated the number of ova , which 
one mature female contained, at 
64,000,000. When creatures of 
structure and habits so siimular 

o 

were first found in the bodies of 
birds, fishes, quadrupeds, and other 
animals, it was naturally a subject 
of wonder hoNV they got there, and 
some naturalists imagined that 
they were produced by the tis- 
sues of the animal body — in fact, 
by equivocal generation. When, 
however, it was discovei'cd how 
elaborate was tlioir construction, 
and that each animal contained 
millions of fertile ova, the truth of 
this theory was disproved, and the 
naturalist was taught to attribute 
their production, through the re- 
gular laws of generation, to Him 
who created the highest as well 
as the lowest order of beings. . 

If we turn to any works in which 
the Entozoa are figured, it is im- 
possible not to he struck with their c — TArKwoiiM. 

great diversity, and -with the ela- 
borate delicacy of some of the organs with wliich they are 
furnished. Such examination, even when not followed up by 
that aid which the microscope affords, will convince the most 
tmthinldng of the accuracy of the following very beautiful 
passage from Professor Owen’s “Lectures bn the Inverfehrate 
Animals:” — “In creatures suiTounded by, and having every 
part of their absorbent suj*face in contact with, the secreted 
and vitalised juices of higher animals, one might have antici- 
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pated little complexity and less variety of organipfrm. Vcl 
the workmanship of the Divine Artificer is sunirisnit!) C‘nji* 
plicated and maiTclIons in these onfensts, as they luny h-c 
termed, of the Animal Kingdom, to exhntiH tie' titinf^tt skill 
and patience of the anatomist in nnrnvelling their strartnre, 
and the greatest acumen and judgment in the physiologist in 
determining the functions and nnnlogies of the strnctnre^ jo 
discovered. What also is very rem.arkahlc, the grafi.ttior!,'. of 
organisation that are traceable in these tiitenial pararitej 
reach extremes as remote, and connect them by linkf as 
diversified, as in any of the other groups of Zonphyt.i., ahh-m:,-:!! 
these play their parts in the open and dlvcrslfit'd fiel-.i of 
Nature.” 


Class ZOOPHYTA, on POIATKS. 

“ITcrc, too, v.crc living 
AVliicli, like ft hii'l voiiipnrt- O, 

Tltcir puqilcctips fontnet-'i!; 

And notr in open Ido'omn dpri'a l, 
Stretched like green tintlnrs in.niiy a .-wl.lng h-a 1. 
•And arborctsorjoiiiteil .••tune w. re tk.'Te, 
And plants of fibre.s, line .ns filkworni't threj.i, 
Ye.n, beautiful as tncnnaid'.s goM^n Ju-.ir 
Upon tbn svavos dispn-.nd. 

Otliers tliat, like Uie broad banana j^owifrg, 
Eaised tbeir long winkled leaves of pnrjd'.- bu-*, 
Like strcanicrs svide oVrllowing.’'_.Sot'nitt;V. 


The animals belonging to tliis cl.ass were formerly reganled 
as vegetables. They were afterwards considered to ho partlv 
of an animal and partly of a vegetable nature, whicli idea in 
still conveyed in the tei-m Zoophyte, n word derived from the 
Greek, and literally meaning “ animal-plant.” It i.s to the 
labours of John Ellis, a London mcivliant, who devoted much 
of his leisure to Natural History, and has .shown that such 
studies are not incompatible witli commerci.al pursuits, that 
science is indebted for the series of accurate observations 
which, about a century ago,* established the true jio.sition of 
these singular creatures as members of the anim.al kingdom. 

In the two former classes, the Infusoria and the Entozmi, 

*1754,1755. 
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no raliatcl structure was externally apparent. , In tlie present 
class, it l)cgins to be manifested, not in the form of tbe body, 
but in tlie arrangement of the parts surroxmding tlie mouth. 
These organs, or teniacula, being capable of considerable 
distension, and being used for the capture of food, probably 
suggested to the Greet naturalists the application to the 
animals of the word ^^pohjpi,'^' the same which they applied 
to the many-armed Cuttle-fishes, to which externally they 
bear some resemblance. 

The Zoophytes or P ol^'pes, for by both of these terns are 
they still desi^iated, may be airanged in four great divisions, 
to each of which in tm-n our attention maybe briefly directed. 


OiinER I.— HYDTIOIDA.* 

In the first family {Hydvaida!) of the present order, is found 
the common fresh-water Hydra {Fig. 7), a singular being, 
whoso history is more strange than the strangest fairy tale. 
Two species are abundant in 
pools and ditches during wann 
weather; one {H. fusca)^ fur- 
nished with tentacula capable 
of being distended many times 
the length of its body; the 
.other [H. viridts), with a shorter 
tentacula, and of a greenish 
colour. Seen in its contracted 
state, on the , lower side of a 
leaf or a twig, fio.lting on the 
water, it appears a little piece 
of jelly, not larger than the 
half of a pea. By extending 
and contracting its body, it can 
move along, and change its 
place at pleasure, executing V.— Hvdhas. 

a variety of movements not unlike those of the Caterpillars 
hereafter mentioned as the ‘^geometric. ’ ’ When it is engaged 
in taking food, its favourite position seems to be the vei’tical, 
which is maintained by a singular proceeding. The tail, or 
* The term means “Hydra- like.” 
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terminal sttclmr is exposed to tlio nir until porfrftlv drv, in 
whicli state it repels tlic crater, and tlius bc'-oniu'-. an inr- tni- 
mentfor sustaining tliebodj of tlie little animal in a perp-'in- 
dicular position. In tliisattitiidc. the tail beingat llu' ^irfac-'j 
of tlie water, the liead undcnieatli. it f-trofcli.-a out iri ten- 
tacula, like soman}- fishing-lines, for the rapltirn nf its pn-y, 

These tentncula, thi ri- is rearms 
to hclievc, po^-esr, the p-.-scr (•: 
comiminlcatin;: pome td- Ctrl' 
shool;. or otherv/i'e r.'.uritiing fio 
minute inhahitant,- <;t tin- v.arf;: 
with ivhich they rome In cosuac 
{Fi>j. B). 

'I’lic most conitnnri trm b- of re 
production in the Ilviira h tba 
hv gennnation or Inuln Lirtl 
luhcrcles arc oh.-’orved to r.ri' 
on the surfitce of tlm, animal 
which ere long a'*‘=,u!nc the ar 
pcnranccof the parent, and tin' 
••■eparate; hut not unfreipmntU 
even while attached to the b';«l 
of the parent, the young llydr. 
throw out huds thoiai elvc.i, I 
this wav, three or four voun 
may he seen at the same time depending from the sidt.-s i 
the mother, and in different stages of gi-owth — 

“Wlierc some are in the bud, 

Some green, and rip'ning some, ^vhile others fj!L” 

For our piincipal knowledge of the liahits of the Hydra wc a 
indebted to Tremhley, of Geneva, a naturalist who lived in tl 
last century, and devoted muchtimeaiul attention tothestu; 
of this class of animals. His discoveries were puhlishcd 
1744; and some of the facts ho elicited Avcrc so astoundi! 
that, at first, naturalists refused to give credit to them. 1 
found, for instance, that if a Hydra were divided into t\ 
parts, each division became a perfect Hydra, and that t 
same thing occurred if the creature were cut into fort v piece 
Further, he-found that if one Hydra were taken, "and, ’ 
careful management, pulled into the inside of another, the 
became incoi-porated, or formed one body; and that the or 



Fig. 8.— Uvonx, 


zoopnrrES. 


17 


a])parcnt difierencc, nftcr tlic change had been effected, was 
in the increased number of tcntacula which the animal ex- 
hibited about the mouth. The metamorphoses of which the 
Hydra was susceptible did not, however, end here. It might 
bo turned inside out, as if it were the finger of a glove, so 
that what was the skin would become the stomacli, and what 
had been the lining of the stomach would be. converted into 
the slcin. Tremblcy relates the following circumstance. On 
one ocaision two Ilydroj — one stronger than the other — had 
.soiled a worjn. Keither would let go its liold of the prey, 
and each went on, devouring it. At length, however, the 
stronger Hydra made short work of it, with his rival; for he 
not only swallowed the small worm, but his opponent also. 
It might be supposed that this tragic occiiiTencc put an cud 
to, at least, one of the combatants, but such was not the fact; 
for, after an hour or so, the smaller Hydra came forth unhurt. 
'J'hc Hydra is perfectly naked, having no kind of shell nor 
cover whatever, differing in this respect from the animals of 
the next family {I'uhulariadai). 

'J'wo species of Tubtdarin, taken off the Irish const, present 
the appearance of a number of convoluted tubes, each sur- 
mounted by a head of scarlet flowers, which the polype has 
not the power of Avithdrawing into the tube. It is difficult 
to convey an idea of the beauty of these sca-bom blossoms, 
when suddenly draAvn up by the dredge from a depth of 
several fathoms, each seeming petal indued Avith life, and 
possessing a distinct poAA-er of motion. 

It lias been observed^’ that, when those animals Avere kept 
in the same Avatcr for a day or two, the heads dropped off; 
but, if the AA'atcr Avas then changed, ucav heads appeared, so 
tliat a succession of heads might be produced from one stem, 
nith this difference, hoAvever, that each jigaa' head would have 
a smaller number of tciitacula than the original one. The 
young are produced bj' means of germs, and as soon as they 
are endued Avith life they arc obseiwed to have rudiments of. 
teniacula, but they do not use them for the purpose for AAdiich 
they ai’c employed by tlie raaftire animal. It is an object on 
Avhich.a great degree of providential care is bestoAved, that 
'the young of marine animals should be' Avidely diffused through 

* By Sir J. D. Dalyell. Vide Dr. Johnston’s “ History of British 
Zoopliytes,” from which valuable work raost of, our information has been, 

derived. -n • 

Paut I. , , , B 
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the sea, at a distance from the jdarcH iviicrc the parent.^ 
are fixed, and where tlicy live and <li(!, >t fif't h>r 

this wise arrangement, the Incality would, in tinie. v> 

supply the conditions rcrpiisito for thidr exi.-.f'.ncr. and the 
species must pcrisli. O'lic young Tuixd.arir.; nx; tin- trnta- 
cula as feet, and, hy their aid, remove thi sni-tdves to n 


distance from the locality of the jtan'Til, 

The polypes of the third family {hertn^nrln}, r*) n- j "inide thn 
n3"dra in shape, and arc retractile within their celt .. Tl.eir 
common habitat or “polypidom”! ns'unu' ; a treedil.e p.-, *, 
reminding us, in some species, of miniatun; fern! r-r;d (»:hrr 
vegetable productions. TJieso are the cornltine.;, wIk' .o tV.-t- 
, , therv tufts deciiratfth.'-er.- 


icriorof the roUMtti'i) 

*1 t<T or Mu-.-'el to V'h’nrh. tle-V 

Y, ) are frr![Uently atJr.ehed. 

n Tile cell:>, iiuno'ron ! r. v 

ll ^^'*'** * inhr.’ 

hited by a p(dy[i.', i.of. e. ^ 
/' ^ mere oeeiiji.Uit of tiie 
po- of ti;c 

] *1 power of le.n in it at pie.'.- 
/vf:' } m {.:/ sure, hut fonni'.ig, witJi tlie 

•‘’trill, and the ro>'J. 
vy \\ V'</ living lun - i. Ihndi 

\a/7 J'olype is conneeted iiy a 

W'/ thread will; the medullary 

)!! matter in the centre of 

vi'vh hraneh, and thu> oU 
the jiarts arc united into 
Y,\ a eompcHuul uuinud, fur- 

VA iiishcd with a innh-ltndt' 

of mouths; for e;u-li indi- 
contfil-utei, 
hy the food he take’!, 

Fig.o.-s™SSS^;I 

lias structure wdl he 
easily understood hy the magnified respresoutation of one 
of these animals given in Fig, 9 . The repetition of nnv 
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* ^om sertula, n littlo nosesay, wreath, or chaplet of lloivera. 

t Tire term IS applied to tlic horny sheath with which the toft hodv 
of the polypes is invested. 
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organ is indicative of a comparativelj low grade of organiza- 
tion, and is found only in tlie lower divisions of the radiate 
group. An example of this occurs in the numerous stomachs 
of the polygastrica, and in the ova-producihg segments of 
tlie hody of one of the Entozoa, The multitude of hungry 
moutlis, each collecting food for the entire group, may be 
regarded as another instance of the same kind of structure. 
All the cells are not alike. Among them are some of a 
lai-ger size and different form, which, from their containing 
the germs or ova, arc termed “ovigerous vesicles.” 

The ova found in tlicsc vesicles are covered with hair-like 
cilia, which have the power of vibrating continually. By 
means of these, they arc able to diffuse themselves over the 
bottom of the sea, and to swiin about for a da}^ or two, until 
they find a fitting place for their future liabitation, and for 
the establishment of new and populous colonies. Wlien tlie 
animal becomes fixed, it first spreads a little, so as to form 
a secure base; next, cells are observed; then branches 
teeming with their busy occupants are developed, and the 
coralline assumes the form characteristic of the species. 

Some calculations have been made respecting the number 
of individual polypes contained in some, of these structm'es. 
A single plume of a species found upon our shores has been 
estimated to contain 500. “ A specimen of no unusual size 

has twelve plumes; thus giving 6,000 polypes as the tenantry 
of a single pol^'pidom! Now, many such specimens, all united 
too by a common fibre, and all tbe offshoots of one common 
parent, arc often located on one sca-wced; the site,. then, of 
a population which nor London nor Pekin can rival! •'" Witli 
regal’d to the growth of these corallines, it has been observed 
that the lower cells are developed soonest, and after a season 
drop off altogether. But “there are facts which appear to 
prove that the life of the individual poh^pes is even more 
transitory; that like a blossom they bud and blow, and fidl 
off, or are absorbed, when another sprouts up from the m'e- 
dullary pulp to occupy the very cell of its predecessor, and, 
in its turn, to give way and be replaced by another. ”t 

Many of these animals possess luminous properties. If 
some of them, on the frond or broad-spreading, leaf of a sea- 
weed, are subjected to a sudden shpek, they give out an 

* Plumnlaria erhtata.- ■ Johnston's ZooiJiytes, page 14.4. 

f Idem, page 89. , 
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instantaneous flash — a peculiarity nlliidctl to hy C-ra!>h v.irii 
his usual minute accuracy; — 

’* See, as Uit-y float, .al'i:'!;:, t’l' rr;;.':!-..’!-. ''. 

Slowly nj'preach tifilwnt,' ojj til.vMi ry (v '.i! ;: 

Wait till thoy land, .and j-ott .‘■Ii.tU tlo n i- !. .; 1 
Thu fiery fp.arks tho'-u tan;:!'''! fri>:-.d* i::;!'..! ! — 

Idyri.ads of living jj.iint"; tli' no li ! ■! tv i- 
Can bvit the fire, mid no: tlu- fi :;:!, ih -.r..*’ 


Ojidep. JL— ASTKIJOIDA. 

“ WcTl dive where the "anh in of (i-.'ul If' i! 
And plant .nil the rc'.‘it.it sti in- at thy 1; 




T nn animals of tlio in-c sciit onit-r an; ail marine, 'ih -v e 

never iniiiirl .•-inaiy, in.;: in ji cm; 
innnity, forniiittr .aUt.:;atti-, r a pt'>!v|!>'- 
ma.cs. vuiiihli- ist fn-m, .-{ren-ttiirm • 
in (lificivnt v:i\y~, au I uri s!* 

f’'! ti‘'‘ Mirm-e 

u- ,ifk^ in a .‘-tar-Iikir iiaure, v, !;■■:!. -a tin- mvier 
takes its naiuf (Fr;. lit). 

io tlii.s unlur the f'.ut.ilv ct’ 

, Peiuiiilurni;e, or riua-p'ti-. ft.-n- 
h'H .‘^pecie.s, talreii in aliiniii;.!;.-,- oa 
jiarts of tin; Iri.sh coa- 1. !a' tin- I'ir- 
ffuldi'tu a tiamn v.hieh 

denotes the he.iuty and .sin”u!.u;tv of 
its apjtcaraiieo, lor it liters!!',- infv.cs 
“ wpmleriiil little rod." It i-- di-o,!-,-.i 
from a mmldy hott(tm, iti Mitt.-r 
v '-Wl deep, and co-m-. up-., 

perfectly clean, that lishonucii snp- 

; V iji' '0' \ . ^ ; 'rith one oxtivmity fixed in tin- nun!. 

I’roni the summit to the Inuo of tin- 
PMvIiillfcbl’vl rims a Ion- white, ca!- 

carcous stipstiince- 

if 4 » . • . . 



pojvtn.s ruiustiince— an axis nnitl-ni 
f throughout, 'i'lds tli 

distance which lias n.s vet c(tm 
before ns of an animal pm^M's-inj 
I'ljj. io. — AsvKKoiD I'oLVj-Ks. jiDwci' of secreting calcareou 
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matter; a power so remarkably developed iu those polypes 
which are tlio builders of the coral reefs. If one of the wing- 
like expansions or '* pinuce” of the Virgularia is injured, the 
vest shrink as if all were hurt. The creature seems, however, 
to possess no motion beyond that of the pinnai'; nor, if put 
into a glass of water, does it change its position. 

To the same order belongs the group under which , the 
“Sea-fens” arc included. The species most commonly 
exhibited iu museums ‘is the Gorgonia Jldbdhm, which has 
occasionally been thrown ashore on difierent parts of the 
coast of England and Scotland. As usxtally seen, the surface 
consists of a liard calcareous material; but originally this was 
covered with an irritable living membrane, in the cells of which 
the ]iolYpes lived. 'If the Sea-fon were formed throughout of 
:t liard, xmyiolding substance, it must be broken to pieces by 
tb.c waves; this danger is obviated by the central axis being 
composed of concrete albumen, a' substance resembling born, 
which bends under the force of streams and currents, and is 
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iXTOODccnw; to 

J9S»C;Luc',,tT- ‘i- 

Ami the yrllow n,,,] ^ * ’ ■ • - f, -p 

■111 nnoflipr ppcclp*; ^A'>V •^ 

™n.|.lc or tl,c ™rie:i hi, oi, ^'2 '■'>'■-.,1 

tlie same security is attnincrl l / il ru'-,. f.,. 

jwrtof ahonn- and in pm-t of\ f-.j '' ''""ip-' 

« J.llcn.n.e joio,.,. J , , pp''--'-; , 

M co,.i roaertw Ilf: t ■. t'- i-, 

Hie polypes find slicller (/■•;, i il"'f !a 

the calcareous suhstatice |-,L thi; i, r^-nl 

oiippr. 

As 'Well ns cnrtli ~vin ~ hnvi.'.^ 

^Iii.sliroonis, pitil-c ii: •’ 

'-‘XV living io .r. 

■j naiiio of tI,o 

denotes tli .f 

^ '^'-Jesboarar?" 

"-vers,. i.-i, 
Others \i-! • '1 ' *‘*‘ii'iire?'i. 

live only i„ both, 

Jiiouth oncirelw ’ . fhe 

t'iholar 

"hores in]uoTT ^'='''^'«’->''n>oue 

^ 

the Sun-flower. ' ^ 
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familiar example, and one whicli will illustrate some 
of the most striking structural peculiarities of the 
Ollier. 

Viewed when the tide has recoded, and the rocks are left 
dry, the Actinias,^' which adhere to them, appear as flesiiy, 
inert, hemispherical bodies, of an olive tinge, or of a livei- 
coloured Vermillion, the tint being variable. But when the 
advancing tide has again covered them, they are roused to 
more active life, unfold their tentacula, and present the 
appearance of expanded flowers, as describedby the poet; — 

“ .Arcantinij, -n-ith fuller, reach and stronger swell, 

Wave utter wave advanced ; 

Each following billoa* lifted the last foam 
That trembled on the sand with rainhow hues ; 

TIio living flower that, rooted to the rock, 

Late from the thinner element 

Shrunk down within its pnrplc stem to sleep, 

l\ow feels the water, and again 

Awakening, blossoms out 

All its green anther necks.” — S outiicv. 


Though found attached to the rocks, they are n't {i.vcd 
there permanently, but can shift their place at pleasure. 
Some species are used as food for man, and, when boiled in 
sea-water, are saidtohavcbotbthesmellandtaste of Lobster^ 
They live upon small aquatic animals of every kind, includ- 
ing Crustacea and shell-flsh ; the hard and indigestible parts 
being rejected by tbe mouth, about ten or twelve hours after 
being swallowed. By the mouth, also, we have seen the 
young Actinias expelled, as miniature representatives of 
the parent, and furnished even then with minute tentacula. 
By attention in changing the water and supplying the 
necessary food, they can be kept alive for a considerable 
period, under the observation of the naturalist. Sir J obn 
G. Balyell, of Edinburgh, has had one living under his 
roof for a period of seventeen years. f They are said to 
exhibit, under such circumstances, great sensibility , of 
atmospheric changes,; so.much so, indeed, that a French 
philosopher assorts that they might be of use as sea- 
barometers ; and he describes, in detail, the manifestations 
which indicate high winds and agitated w'aters, fair weather 
and a calm sea, and their intermediate states. Perhap.s, 
however, no circumstance connected with these animals, 
is more remarkable than their power of bearing mutilation. 


* Tl\e word literally means “a ray.” 
f This was in Aug., 1845 ; in 1848 it was 


still living and vigorous. 

oos 
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•If the tenfacnla he destroyed, otlsers ere roon nfeor f/rmr.]. 
If the animal be cut aero?"' into tv.-o <IK*ittct J'ortujn^ th.- 
upper part continues to take food .es tisiir.!, thfueh for a 
time unable to retain it. If .‘■'.•verfd huiiritudifiaHy, t-;-.rh 
half becomes perfect, .«o that tr,-c Actinh.r are prfdntvj; 
nay, if it be so destroyed th.at not a ‘V.i'rnicnt i' l-ft 'Xr.j',; 
a portion of the base, a frcdi oitijiriu;,: v .<=oon rai i-d tip 
to fill the place of the parent. 

The following cliar.ictcristic occurr.-fu-e li by 

Dr. Johnston: — “I had once brought to mi- .a rt-v ••!!-,■ a of 
Actinia gcmmacca, that might have bvon origsnaHv two 
inches in diameter, .nnd that Iind sotut-how r-.’iti-ivvd to 
swallow a valve Pcctm nm.rnm.r,"’ of tlii- of ars 


ordinary saucer. The shell fixed within tlu- atoai.afls v,,v- 
so placed as to divide it completely into tv/o ?<> t’;at 

the body, stretched tensely over, liad b/eotru- t.-dn atei 
flattened like a pancake. All eoniinniiice.tion l -’tv. i- ij tie* 
inferior portion of tlio stotr.aeli and the motuh v.n-. ,jf 


course prevented; yet, instetul of enu'K-ir.thig atid <1\ itig of 
atrophy, the animal liad availed itself (>f v.iiat h:-,d tm- 
doubtodly been a very untowar<l aecdth-nt to ijuTi-.- -e it-; 
enjoyments and its chances of double fire, mouth, 

“f tiume- 

tontacula, utss o{,e:e'.t t;.. -ei 

&■ Sts g.'.-';. Mi'l .'■■■I 


«nder-stomrieh. 'J ne i-eiivi- 
beeo:::ea - .ft of 
Siamese twin, but witi. greatm- in- 




and extent in itCunio;,,! ' 

. Belonging to the same order, but 
^ difleront.fnmilv from the S' .-., 
llitiw «;^iemo„os (Actlmhla), are the 
toral-bmlding Polype.^ os’ tro[)ie;d 

seas (J/«t-7rcp/(j/?havf), souie of 

Fis. 13.— c.\)!vopi3Vf.i,iA. ^vhich have been t.akeu in di eo 

Ti„-. r t 1 , ’‘'■‘'‘torofl'thePnti.dicoastadV.lt’.l 

^e r structures have been tl.e wonder of the naviiuJr and 

mrfX Hr '’r‘= n "I"'” '■"‘lojv., 

re%eal the process by which they are uprearod ‘^ho be- 
TVov-T example that, under the diMicnsatioas 

The great extent of some of tlie co;-aI roofs is’verv re- 
* iiic common Scallop, 
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iiinrkablc. One on tlie oasi coast of New Holland is Irnowd 
to be ncai'ly 1000 miles in length, and unbroben. fora 
distance of 350 miles. Some groups in the Pacific are 
1100 to 3200 in length, by 350 to 400 in breadth, and 
these arc not formed in an expanse of deep and tranquil 
waters, but in the midst of an ocean which is ever breabing 
upon the barrier which the little architects are silently 
building in the midst of its uproar. 

“ The ocean,” says Mr. Darwin, “ throwing its breabers 
on t])cse outer shores, a])pcar3 an invincible euem3^;yet we 
see it resisted, and oven conquered, by means which seem 
at first most woab and inefiicient. No periods of repose are 
granted, and the long swell caused by the steady action of 
the trade-wind never ceases. The breabers exceed iu 
violence those of our temperate regions ; and it is impos- 
sible to behold them without feeling a conviction that 
roebs of granite or quartz would ultimately jdeld and be 
demolished by such irresistible forces. Yet these low, in- 
significant coral islets stand, and are victorious; for here 
another power, as antagonist to tho former, tabes part in 
the contest. The organic foi'ces separate the atoms of 
carbonate of lime one by one from tbe foaming breabers, 
and unite them into a symmetrical structure ; myriads of 
architects arc at worb day and night, month after month, 
and we see their soft and gelatinous bodies, tbrougb the 
agency of the vital laws, conquering tho great mechanical 
power of the waves of an ocean which neither the art of man 
nortlicinanimate worhs of Nature could .successfully resist.” 

It was formerly supposed that the coral-building polypes 
worbedin unfathomable depths, and in the course of ages 
reared their pile to the surface of the water ; and it was also 
conjectured that the oval or circular form of the Lagoon 
islaudsmightbecaused by their being based upon tbe eraters 
of extinct submarine volcanoes. Both these hypotheses are 
now abandoned. Recent and widely-extended observations 
have led to the conclusion that all the phenomena attending 
the growth and structure of coral reefs may be explained 
by reference to the combined operation of throe causes:— 

.1st, — That the species of polypes most efficient. :as coral- 
builders, work only at limited , depths, not exceeding 
' twenty or thirty fathoms.^' • . ' , 

* This may seem at variance with tho fact, that in the immediate 
vicinity of some of the Coral islands, the sea is of great, and somettoes 
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2(1, —That in the Pacific and Indian oceans arc traefs 
wliere a gradual subsidence of tlie bottom of the rca is 
going on ; and 

3d, — That the Polypes work most oniciently at the 
outer edge of tlie roof, wliere the water is the ptirest and 
best aerated, and where their food is mo-it ainindant. 

To enter into further details upon tills stdijcet would 
here be out of place. But this brief notice of t’ne iaboutv: of 
Coral-building Polypes cannot rocoivo a more ajipropriate 
close than that which has been furnished by the poet: — 

' Jlillions of millions tints, from ntje to n"^, 

With simplest shill and toil timvc.iri.sblr, 

Ko moment and no movement unitnprDVfd, 

Laid line on line, on fcrr.icc ternice s(ir('a>i. 

To stvell the heightening^, brightening, gradt; d !, 

By raai'vellons structure climbing tonVd tbf d.iy. 

^',Each wrought alone, yet all together w ri'Ugbt. 

Unconscious, not tmworthy instruments, 

By which a hand invisible was ro.iriug 
A now creation in tbe .secret deep. 

Omnipotence wrought in them, ssitli them, by fb '.m; 

Hence what Omnipotence alone could do 
Worms did. I saw the living pile ascend, 

The mausoleum of its architects. 

Still dying upwards ns their labours dosed; 

Slime the material, but the slime ivns turned 
To adamant by their pctrific touch; 

Frail were thc'ir frames, cnhoincral tlidr liviM, 

Their masonry imperishable.’' — .Mo.ntu .iMnur's I’ct.tcr.'t T*!t.»S'r>. 


of unfathomable depth. But if, according to Mr. Darwin’s tlieorv. the 
polypes began originally to build at moderate depths, and the fotimli. 
tionsof their structure were gradually carried downw.ards bv thr t.io- 
longed subsidence of thcbottoinof the sea. it is obvious, from’liii bt.t;.'. 
ments, that the ce.aselcss labours of the polypes .are capable, in Uie 
lapse of time, of prodneing all thophcnomena'dcscribed. I'n^t* Darn in's 
interesting work on 'the Structure and Distribution of Coral Beefs 
and an able analysis of his theory in Lyell’s Principles of Geol nd id’ 
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Order R^—ASCIDIOIDA. 

There is Jimong the troUrscors or soft-bodied animals, which 
in popiilar language are known as “shell-fish,” a numerous 
order in wdiich the ahimals are covered, not wth calcareous 
shells, but with a soft membranous covering or tunic, and 
are hence called tunicated mollusca. Among them is a genus 
bearing the name of “Ascidia,” one species of which is 
eveiywhere abundant round our coast. To this the Zoophytes 
of the present order bear such resemblance in structure, that 
the name “Ascidioida” is cmjfioycd to denote the likeness/-* 



Fig. 15.— Ploji atf.lla. — a, natural size.— 6, o group, magnified. 


These Polypes are not separated, but aggregated; their 
polypidoms are very variable, both in form and in material; 
sometimes enamelling w’ith delicate net-work tlie fi-ond of a 
seaweed or the exterior of a bivalve shell, at others rising 
into the aspect of miniature plants, or broad leaf-like expansions. 
They are furnished with distinct orifices for the reception of 
food, and for throwing off its undigested remains {Fig. 15). 
Round the mouth is a circle of retractile tentacula covered with, 

♦May, 1854. Recent Investigatians have shown that this is not a mere 
resemblance, hut a real affinity — that they are formed on llio true molluscan 

type, and should bo placed with the JUbWKJca FMnica/a. 
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cilia, from which circumstance the order has been aptly t<’rme(l 
“ ciliobrachiata.” These cilia arc “cmitrivcd a double th-bl 
to pay,” for they not only create currents which briii!: their 
food within the reach of tlie Polyjjes, but they are orpm-^ <>f 
respiration, and find in the aerated water which surr.'Uii'h 
them the means of fulfilling their appointed fnnetion-. 

To this class of Zoophytes belong the “ rfea-niaU;” or. to 
use a more scientific term, the species of the gi isiis “ ilu 'tnt,” 
a word derived from the Saxon, and sipiitying to weavi'. 
Some of these encrust shells or scawcctl. others pr.- ’^oit a 
foliated appearance of a dcfcrmiiiate jintleni. 'I'liiy fend h 
another example of the great abundance of animal It!!: in • 
of the lower tribes. Tliougli not thichcr t!;aii omiDon h'tt' r- 
paper, they exhibit, eitlicr on one or b''tb ridt-s. me." ’- dvi- 
rows of cells, each of ivhidi has been ocrnjdird by if-' o-.vn 
inhabitant. In one species rotiiid on the Iri-li coa-T, v>ith 
cells upon one sidb only, J)r. Grant cab-alatcs "there arc 
more tlian eighteen colls in ascpiaro line, or in a s-c; m- 
inch of surface, and t!ic branches of an onlttriry sp ' ’m' ;! 
jjrescnt about ten eiiuarc inches of .'••iiriV.C''; so tiiat a r(imr.:o’i 
specimen oi Fluf^lra carbamt {iresenfsinon' tfmn 1 lai’yp;, 
395.000 tentaciihi, and .'19,000.000 riliu.” 

The spoctadi: pre.«onfcd by one of pdyphhnu'’, 
iu a saucer containing ,«ea-Wiiter. ainl plar.'d im.ier tti*- nd'-ro- 
scopo, is full of interest, ^y}|ethel■ tin- imima)-; H- in 
of repose, or with the tcntacula cxpamled and in tVj! n"t:v;r.y. 
their .aspect aiid niotion.s are all indi<-;uivo of happin ‘i'ld i 
conviction enhances the )ilcasuie with which \vv. n-;r’rd ri- u'.-. 
for ti'idy has the poet said, — 

“ The hc.art is Imnl in nature 

th.-it is not p1i‘n‘.'il 

tVilli sight of nnim.'ils enjoying life, 

Nor feels their Inippiness jingnient lih oivi!.” — (.'<>■, "t-M;. 

To the 'scientific zoologist, it is iiighly iiptnictivo t» co;'.* 
template the aflinitics wliich connect these rulvp-.'s with 
creatures so highly organised as tlie Moliusc.i. Many sirniiar 
examples occur in his researches, linking together' in c!o-e 
relationship ■being.s whicli are widely severed in his c!.e''.iti- 
cation, and showing that “the chain of beings” of which the 
poet lias sung lias no real existence iu nature. 



Class E ADI ARIA,, on RAYED ANIMALS. 

"The firmament 



We liave now rcnchcd tlic fourLb', or class of tlie 

radiated animals. In these the radiated structure is not con- 
fined to the nervous system, or to the arrangement of the 
parts surrounding the mouth: it extends to tlie form of t]\e 
body, and is strikingly manifested in the common Jelly-fish, 
or in any one of the various Star-fishes [Fig. 16) so abundant 
on our coast. The two examples just mentioned point to an 
obvious and very natural division of the class. , The soft and 
gelatinous tribes belong, to a group of animals whose domain 
is the wide and open sea;, the' Star -fish and the Sea-urchin> to 
a community whose members feed upon garbage and shell-fish, 
at fathomable depths. ' The integument or covering of each. of 
tliese groups of animals is suited to the situation which they 
are destined to occupy. That of the gelatinous Radiaria is 
soft and membranous; that of the other is hard, coriaceous, 
and pricldy; thus furnishing a defence against the perils 
which those species must encounter, whose, habitat is on 
coasts exposed to the. violence of the ocean. ■ To the former 
of these two groups, distinguished, because of their stinging 
powers, by. the term A caZe/j/zo?, a. Greek word . signifying 
nettles, our attention may in the first instance be directed. 
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Onr>EK Ac.aiii’Jt.!:, on SnA-N'r.TTnt.';. 

“ Awliile to '^vnit upon th" ftm> Oiir 
AVticn nil h cnlni nt •km. nit ?tUt st Li.';-!; 

And tlio.H! tlir- occr.n't j.rt,-'!u<T to 
As llontiii}: by, or roiling on tb.f .lUorK; 

Those livin'; jellies ^vhieh the H- 'b inthrne. 

Fierce ns a nettle and front that it*, twni''-: 

Some in hui;e ina«.*e% jornc that yoa may brie;,; 

In the small enmpa'-s of a lady's rinj;: 

Figured by hand Divine — thrrc'n no; a g'-as 
AVrmight by man's art to be compared to tlo-n: ; 

Soft, brilliant, tender, through the wave tbe-y giow. 

And rnalcc the moonbeam bright'-T v. h-re they fl e.-r." — Cu t 


There is much in the slniclnre i>f these cre.-ittinM to excite 

otir stiqu'i.so. Tiu.-It 
frail ansi gcl.itinon'' 
hofiios (/‘Vy. 1 7 ) si'em 
little ul~e than .1 
of viviil'.'fl Si'U-tVitter 
or soiiio ntiiilogous 
fiuitl; “ For,” !rxyi 
iVohS'Or (Mvi-ii, * 
‘•lot this ilnitl [uut nf 
a largo Mo<lii-\i, which 
may weigh two 
l>ouii(ls svlo-n rocoruh' 
removed tVuin the 
«ea, drain from tiie 
solid jiarts of the 
body, and thoso, when 
dried, will he repre* 
seiitcd by a thin lilin 
of membrane, not ex- 
ceeding thirty grains 
ill wcigdit.” They 
bailie the skill of the 
Fig. 17 — Pm-AoiA. nimtomist by the very 

simplicity of their structure. Feeble as they appear, fishes 

• Lectures on tho Anatomy of the Invertebrate Animals, p. lOil. 
Tt is to this work avo refer in cases where we meady give the name of 
its distinguished .author, without special mention of some one of his other 
munerous contributions to fidcuco. 
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find Crustacea arc quickly dissolved in their stoninclis. The 
organism of their stinging power is yet hut imperfectly 
understood, and the luminosity which many species, possess 
equally demands investigation. Tltey are found in all seas, 
and please the eye, both by their glassy transparencj^ and by 
their brilliant hues. 

To the different species of Acalephm, as to those of other 
animals, whether inhabitants of the land or of the water, there 
is allotted a certain range of geographical distribution. They 
are known within certain boundaries, and beyond these they 
are rarely found. Now and then, indeed, the winds and the 
currents bring to our shores marine animals, the inhabitants 
of wanner climates; and such are, of course, objects of 
extreme interest to the naturalist. 

Some of these may here be mentioned, because they exem- 
plify the great variety of aspect which species belonging to 
the present division assume, and aiford examples of some of 
its most remarkable famiUes. 

In 1838, an animal {Diphja elo7igcita^) not previously 
known as an inhabitant of European seas, was captured in 
Belfast Bay. Its length was about , an inch and a half, and 
its transparency such that the, eye could scarcely detect its 
presence, when the creatm-c was STsimraing about in a vessel 
of sea- water. The most remarkable peculiarity in its structure 
seems to be the facility with which it divides into two parts, 
each of which continues to exercise powers of voluntary 
motion, leaving the spectator in doubt whether he is more 
coiTCCt in saying, that it is one animal which easily separates 
into two, or two animals usually found conjoined in. one. 

Another inhabitant of the seas of warmer latitudes is the 
Pliysalia, or Portuguese Man-of-war, fleets of which are some- 
times wrecked \ipon our. southern shores. It exhibits a crest 
which rises above the suiTace of the sea, and is enriched with 
tints of the richest blue and puiqfle. , 

Sometimes it happens tliat the sea of our northern shores 
is enlivened by the mimic fleets of another navigator, the little 
Velella. On a bluish oval disc it exhibits a suowy, cartila- 
ginous crest, fixed obliquely across, which has been compared to 
the lateen-sail of the Malay boatmen. Thus propelled, the 

* Hyndman in Annals of Nat. Hist, vol. vii. page iG4. 
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living squadrons of this little niariiuT {Fvj. IS). Imvi’ Ix'f rt 
ol3ser%*C(l •while passing the picture-^qiic hfadhinds ot t( e 
Giant’s Causewaj', or the basaltic htilvvarks of the har’ otsr oi 
Ballycastle, on the coast of the Comity Antrim. 



'/ 1 1 1 1 ii . ( "'i ,.•) j • I'^i' , 'i> il/' •' * ' ‘ 


. I'lO. IS.— Vr.u;i,i.A. 

Upon the southern .shore.s it i.«, however, of more rn'iin>':jt 
occurrence. There the specimen was tak(!U of n hich, ly tl. • 
kindness of Professor Allman, 'we arc emtblfd to give n figure 
of the natiinil size. The original draivlng by that gent! rnao 
was from a living Velella, re.specilng wlilch he remarks 
“The individual -who .sat, or rather f.oaled, for his likciras 
was one of a fleet of countless nniltitudes, which, in tli-“ 
Autumn of 183G, wa.s driven upon the coast of the County 
of Cork. On the suhsidcncc of the gale, yhich h:t<l b a-n 
blowing strongly from the south-wc.'t, the Ci>ast for mile^ 
round was strewn with the remains of’thc shipwrecked licet.’' 

The occurrence of species such ns those imutioned.is rare; 
and it is, therefore, do.sirablc to convoy some knowledge of 
the strui;ture and habits of (ho Acalcpluc, not by those which 
may seldom or perhaps never be ohsetwed by the geucralitv 
of men, but by those which arc abundant on onr shores, mi l 
may bo seen and studied by all. 

If, during the fine weather of summer or autumn, a gaaizo 
towing-uot be attached to a boat which is rowed gently along, 
it is probable that, if the net be examined after a short rime, 
there Avill be found among its contents some trauspavont 
bodies, differing in size, but in general about as large as a 
boy’s marble. Externally they exhibit ridges like those of u 
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melon, and are in foi-m not unlike an orange or an apple, from 
which circumstance ; they take their specific name (Gydippe 
p07nifo}'J7my Fig. 19).* If gently lifted fi-om the net, and 
placed in a glass of sea-water, the little animals will begin to 
move by means of eight bands of vibratile cilia, which extend 



from the upper to the lower extremity of the body. From 
this peculiar mode of locomotion, they are termed ciliogirades, 
and constitute a family whicli is distinguished by the classic 
appellation of Beroe, from one of the fabled sea-nymphs. 

Specimens of the Cydippe, when I'ecently taken, fonu most 
attractive objects, even to the unscientific. Their cilia, which 
act like so many little paddles on the water, produce a beau- 
tiful, iridescence, and suggest, as not inapplicable, the language 
of the poet,— . 


— ; “ Gay. creatures of the clement, 

That in the colours of the rainbow live.” — -MipTOK. 

Their movements are incessant and ever-varying. . The little 
animals can rise or fall at pleasure, executing, as they move 
op and doTiTO, a whole series of gjwations ; or without actual 

• Transactions of Koyal Irish Academy, vol. xix. p. 91. 
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change of place, can perform with rapidity and oa-n a rof. ',ti>>ri 
■w'hich would put to shame the most fiuislicd piruu-.-tt';'-- nf tii- 
opcra-danccr. Durhig these movcuierits tiio (i*rin ff tii - lo !y 
is not uiifrcquently altered, and the lobes of the month b'-e-ure:! 
more or less distended. These diversified as[ie('ta an; fnrtb.' r 
increased by the distension or the retniclion of two tenta-mla, 
furnished on one side with cirri, which are .'•oumtinu'.! ?, oread 
out like delicate hairs, and, at otliers, aro spirally corivobitf-d. 
By these singular organs the little Berob can attach it, -'U to 
the sides or bottom of its glassy prison, and ride, a-i if at 
anchor, moored by these singular and df-iicate cable,;. 

Its food appears to consist of small crustaccio,'^ wliicb rnaj 
be seen in the transparent stomach for some tim*: lUV r 1; ing 
swallowed. Insensibility to pain, and a continunucv of vitality 
for a long period in mnt'.lnted parts, .«ecm to prevail in tbli, aa 
in some of the other animals already mentioned. When, af:«‘r 
a storm, Beroes arc taken in a shattered condition, 
fragment of their body continues the action of its cili t miinw 
paired. On one occasion, the author .severed one of lie:,'.; 
fragments into portions so minnte, that one piece of sl-.iu bad 
bnt two cilia remaining attached to i* ; yet the viiiratioii of 
these org.ans continued for nearly a coiijdc of days ntlt i-.vard.'. 
On another occasion, a species of Medusa or small j liy-fi-ih, 
which was furnislicd with four arms, came in contact ^vuh .a 
Cydippe confined in tlio same glass; the aniii immediiatidy 
closed, and tlie Cydippe was a prisoner. The diaturtcr of the; 
Medusa was not much greater than tliirt of arixp nee; but 
it maintained its iiold, though we cnde.avonred to lib.-;ai>; the 
captive by pushing its conqueror with the stick of a cam-l-hair 
pencil. When, at length, it had regained its liberty, tb.e 
IMcdusa Avas found to have cut away a jnoco fully t-tpml to the 
one-third of that side it had seized, or a sixth of the tuitir,; 
bulk of the body; yet the Beroe seemed quite uncon; clou •. of 
this mutilation, and did not evince any dimuuUuni of its 
activity or its enjoyment. 

It is one of the advantages of natural history pm>vuts that 
they furnish occupation and enjoyment when, tVoiu recent 
indisposition or other causes, cither mind or body is unfit for 


c saw them, in Slny, 1835, feeding on two species tlie;i undeoTlt.e.!. 
One of those wns the Anomnlocera PatiersonU, de-cntitHl luul bv 

>empleton in the Trans, of the Entomological tjocictv, vol. ii. 
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laborioxas exertion. At such a period, in a retn-ed locality on 
the Antrim coast, the ever-graceful. Beroes first attracted our 
attention, and made the summer day seem too short for the 
inquiries and researches Avhich they suggested. 

A species larger than the Gydippe, and different in form, is 
also generally diffused round our coast. Its ocpurrence is more 
rare, yet it soraethnes appears in such abundance, that in 
Bangor Bay, County Down, we took, on one occasion, one 
hundred and thirty of them in twenty-five minutes. Its body 
is more fragile, its movements less active, and it is furnished 
with four car-like appendages, which are ever changing in 
their form. Wlien the water in which it is kept is shaken at 
night, or in a dark place, splendid coniscations, of a beautiful 
greenish light, are emitted, especially under the several bands 
of cilia. On one occasion we placed some specimens of this 
species (Bolina Hihernica)^ in a jar on the chimney-piece, 
and so transparent were the bodies, tliat the blossoms of some 
flowers which were also there were distinctly seen through 
them. It was impossible to look upon these bright-tinted 
blossoms of earth, aud on those colourless, yet not less delicate 
children of ocean, and not feel that both must have enjoyed 
the guardianship of Him fi-om'whom all their loveliness was 
derived;— that He who had for pges preseiwed the flowers 
fi’om perishing by frost, or wind, or rain, had likewise saved 
the Beroes from destruction, amid the wild tempests of the 
ocean. 

The other great division of the Acalephm is that to which 
the jelly-fish, which is so abundantly strewed upon the beach 
during the summer months, belongs. This group is divided 
into many genera, comprising about three hundred species. 
Some are furnished with a central peduncle, and resemble a 
’mushroom with its stalk; others have its, place supplied by 
prehensile arras; some have one simple central mouth, in 
others both its structure and position are' different; in some 
the margin is furnished witli long contractile'tentacula, Avhence 
the -well-known stinging secretion is supplied; in others, this 
formidable apparatus is altogether wanting. . ' These differences, 
vdiich are easily observable,, enable the naturalist to classify 
. the gelatinous Medusaj, for such is tKeir collective appellation, 

• Theirlocomotion is, effected by the contraction and expansion 

. - * Trans. R. 1. Academy, vol. xix. p., 15G. 
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of tlic outer margin of tlio tlipo, tlic auimal sfriklng tlm 
in tlie opposite direction to that in whicli it is tnuving. The 
motion is easy and graceful, admitting of progre.-s in nuy 
direction. The lower surface of the disc is covered with n 
delicate net-work of vessels, in which the circulating {luid:-; nro 
exposed to the oxygen contained in the rc-a-watcr, I'.ueh 
contraction of the margin, therefore, not otdy impek, tlie 
animal in its counsc, hut assists in the proecs', of re -piriition; 
and, as the moving and tlic hreathing arc thus dependent on 
the performance of the same act, the term 
has been applied to these animals; a term no less {le.,i,:i iptive 
than that of “ciliogradcs,” which, as alrc.ady mentioned, iu'.s 
been bestowed upon the preceding group. 

The Medusre dillcr extremely iti slr.c. Some arc nccn- 
sionally thrown upon our coast which are as large tti n gii<,d. 
sized umbrella. While writing these pages, we have 
us, in ajar of sea-water, several which are not larger than 
peas, and some which scarcely c.veecd in dimension;! the 
head of a large-sized pin. 

Some species arc adorned with hrilliant colour.!, arid (■■pial 
in the richness of their huc.s the brightest of our garden 
flowers. When, from a small boat, tlicy are helttld ri.dug 
and falling at pleasure, in a glassy and transparent .-ca, ami 
occasionally turning over in the apparent cxuher.'.uce ofen- 
jopnent, they arc so very attractive as to excite the u«- 

toni.shincnt of the child, wltilo 
they furnish matter for the 
contemjdation of tin; na- 
turalist. 

Considerahlo x'arlety j're- 
vails in the organs for the re- 
ccptionandassimilation of the 
food. In the genus lihizo.s- 
toma (Fif/. 20), the arms or 
pediiucles which hang down 
Irom the lower surface of the 
umhrclla-slmpcd disc, are 
furnished at their extremity 
.p , . ^ '"'1th a multitude of pores, 

iiy these, the minute animalcules, or the juices of decaying 

Fulmo, a lung; and ffradior, I ■vv.'ilk, or adv.nncc. 
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nnimal snl)stances of larger dimensions, arc imbibed, and form 
tbo nutriment of tlie animal. Iii the genus Cyanea, which is 
so extremely abundant on our coast, the food is taken by one 
four-lipped mouth, and is of a coarser kind, consisting prln- 
cijially of Crustacea and small fishes. A provision for throwing 
off the undigested portions is therefore required, and we ac- 
cordingly find that no less than eight canals lead from the 
centre of the disc to the outer margin, and are appropriated 
exclusively to this use; an apparatus which, in the other 
genus, was' not wanted, and -which, accordingly, had no 
existence. 

To the minute and laborious researches of modern natu- 
ralists, we are indebted for a knowledge of the fact, that the 
sexes in these animals are separate, and that the ova, or eggs, 
undergo a singular and highly interesting series of trans- 
formations before assuming the likeness of the parent. 

The species of Medusa most abundant on our coasts during 
the early part of the summer {Cyanea durita) is well known 
by the four conspicuous lunar or heart-shaped figures which 
it exhibits. These are of a pinkish or purplish colour, and 
are, in fact, the ovaries. Four pouches arc observed on the 
lower surface of the body. , To these the young, at a certain 
period, arc tr.ansfeiTed from the ovaries, and undergo a 
species of development analogous to that of the young qua- 
drupeds of Australia in the marsupial pouch of the mother. 
After changes in theu- size and colour, they exhibit a change 
of form, become clothed with vibratile cilia, and, leaving the 
maternal pouch, swim freely about, the larger extremity being 
always in advance {Fig. 21). The little creature soon at- 



21 . 22 .' , . 23 . ' . 24 .' - 

. Development op the Medxjb^. . 

taches itself to some fixed object {Fig. 22), and four arms 
appear, surrounding a central mouth {Fig. 23). Ihe arms 
: lengthen, four additional ones are developed, all are highly con- 
tractile, covered with cilia, and actively employed in the capture 
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of food. The number of tlic?o nnin incn'.T=''-7 until it n'-'-b-'M 
twenty-four or tiiirty; and the body. orij;iiia!ly aljout th.e i-e 
of a grain of «and, become^ .a line, or the twelfth part ff en 
inch in length. Tlic animal, in its free .-:tate, swiTs’.^ ah >:!?. in 
the manner of the Poli-g.astric anitnalctil.--; in its pn" T.t cn:- 
dition, it presents an analogy to the liabit^ of tie- 
Daring the 'winter months, it remains in {'■’enrity. *’ wh 'p- fh • 
M-aves have no strife,” and even throws out g-.-rn! *, or !>;:!», 
which in time become perfect ^fedti-'a: (/'Vy. 2 1). Ih;*, v.ifh 

the approach of spring, the body b 'cotnes inari.i- 1 with tr.ia • 
verse lines {Fi^. 25), which gradne.lty asstum- a wr:!;!.i ■ I tw 
furrowed appearance. These furrows becijuie d'cp -r, <ii', i dirr;; 
the body into from ten to fifteen distinct ji irti'cig v, id 'i. Cu- 
a time, remain in contact, but wilhniit orgsnic c.cir, )■;, 
“ like piled-np cups’”* Fig. ‘IG). After coaiplt t.- * > p •aatis'c. 
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each part swims freely about, proscuting an appearuitefr • i 
unique, that the young, in this state, 1ms Iv-en ligm'k- 1 arid 
described as belonging to a new' gemis {Fig. 27). 

The last change obscrv.nble is its putting on the app'-’anmcn 
of, the perfect animal, and nndcr the influence of tlie snn, tin- 
waves, and the curroufs, hccoming a mature Medusa. M'e 
thus see,” says Professor Owen, “that a Medusa may actw.dly 
be generated three successive times, and by as maiiv lii a.lue; 
inodes of generation — by fertile ova, by gemmation’, and by 
spontaneous fission — before attaining its mature condition.” 

Our admiration of the various functions performed bv the 

* Such is the expression employed hy Stei-nstnip in liis Mnn.'.jr ‘S:>!i 
the AUern.nlion of Generations published by tim Ibiv Swb ty, 

The facts and illustrations we pivc on the authority of Steenstrup, 
and otlier distinguished naturalists. 
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Acalepliai is miicli increased -w^en wo reflect upon the ex- 
tremely small qiiantit}' of solid matter which enters into their 
composition. This fact admits of easy illustration, both in 
the Beroes and in the Mcdusai. 

On one occasion we took a dead Cydippe, and placing it 
on a piece of glass, exposed it .to the sun. As the moisture 
evaporated, the different jiarts appeared as if confusedly 
painted on the glass, and when it was become perfectly dry, 
a touch removed the ouly vestiges of what had been so lately 
a graceful and animated being. 

With regard to the !Mcdusic, we may mention an anecdote 
which we leanied from an eminent zoologist, now a professor 
in one of the English universities. He had, a few years ago, 
been delivering some zoological lectures in a seaport tonm in 
Scotland, in the course of which he had adverted to some of 
the most remarkable points in the economy of the Acalephm. 
After the lecture, a farmer Avho had been present came forward, 
and inquired if he had understood him correctly, as having 
stated that the jMcdusm contained so little of solid material, 
that they might be regarded as little else than a mass of ani- 
mated sea-water? • On being answered in the afhrmative, he 
remarked that it would have saved liim many a pound had 
he known that sooner, for he had been in the habit of employ- 
ing his men and horses in carting away large quantities of 
jelly-fisli from the shore, and using them as manure on his 
farm, and he noAV believed they could have been of little more 
real use than an equal weight of sea- water. Assuming that 
so much as one ton weight of Medusai recently thrown on the 
beach had been carted aivayin one- load, it will be found that, 
according to the expenmeuts of Professor Owen already men- 
tioned, the entii'e quantity of solid material would be only 
about fom* pounds of avomdupois weight, an amount of solid 
material tvhich, if compressed, the farmer might, with ease, 
have carried home in one of his coat pockets I 

Perhaps there is no circumstance connected with this class 
of animals more attractive or more remarkable than the power 
they possess of emitting a beautiful phosphorescent light; 
and, in some of the larger Medusa), this is of such intensity, 
that they have been compared to balls of , fire suspended in 
the water. , ' / 

• Vide ante, page 30 
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To those -o-ho delight in the contctnplfition of snch ph-'iio- 
menu, it affords liigh gratification to oh-tTve from u boat, on 
a calm night, the cffnlgcncc ivhich thc'^o. cn;atnr.'a shed over 
the depths heloir. Wo liave ahvnys, at sneh time?, In'cn re- 
minded of the ivild and hcaiitifnl lines of Coleridge: — 

" Bcj'onil iJic plindw of rKip 
1 watclicil the watt’r-^nski-^ ; 

Tlicy moved In tmek-s orptiinlnu rddi'. 

And when tlit-y re.iTHl, tJic tdfi'h light 
Pell off in lioniy- llAk*?.’!. 

" "Wilhln the rlindow of the fhlp 
I watched thi-ir ri'di nttiri-: 

Blue, glojsy prvn, and velvet hUel.; ‘ 

Tlicy coiled and 5 wam, an 1 evi-ry tra k 
Was a flash of golden Are. 

"0 happy living thing-)! no ton.ru'it 
Tlteir hoauiy might d-i-i.-.r;; 

A apring of low gu«he<l fficn tny h -.•-rt. 

And I Idesied them unaware.” 

Professor Pyrner Jones, in .'•peaking of the huninoMty of 
the ocean, -which is princip:tlly owing to the .Ae.dr pliiv, 
rcmavlts: — “We have more than once witnessod thi^ pi)e!\f>. 
mcnon in the Jrediterranean, and tho contemph'.tioii i>f it \i 
well calculated to iniprc.^s tho mind with a coini.-iotHii'"-.! id' 
the profusion of living beings ONisting around ih. Tho light 
is not constant, but only emitted wben agitation of any kind 
disturbs the microscopic Medusic which crowd the surf.tce id' 
the ocean; a passing breeze, as it .sweeps (>vrT tho tmmpiii 
bosom of tho sea, will call from the waves a flash of bnlliauoy 
which may be traced for miles; tho wake of a ship is marked 
by a long track of splendour; the oav.s of your boat are raised 
dripping with living diamonds; and if a little of tho water be 
taken up in the palm of tho hand, and slightly agitated, 
luminous points arc perceptibly difiused through it, which 
emanate from inmiracrablo little Acalcpha;, scarcely perceptUde 
without the assistance of a micro.scopo. All, however, aro 
not equally minute; the Beroes, in -which the cilia would seem 
,to be most vividly phosphorescent, aro of con.siderable size; 
the Ceshim Veneris, as it glides rapidly along, 1ms the ap- 
pearance of an undulating ribbon of llamo several het in 
length; and many of the larger Pulmonigrado fomis sbiuo 
wdth snch dazzling brightness, that they have been described 
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by navigators as resembling. ‘ wliite-hot shot,’ visible at some 
depth beneath the surface.?’ *■ . 

The phenomenon is not, however, confined to wanner lati- 
tudes. Sir Walter Scott, in his “ Lord of the Isles,” h^ de- 
scribed it in oiur, own seas: — 

“Awaked before tlie rushing prow, 

The mimic fires of ocean glow, 

Those lightnings of the wave ; 

'Wild sparkles crest the broken tides, 

< And, flasliing round the vessel’s sides, 

, With elfish lustre lave, 

"Wliile, fixT behind, their li\nd light 
To the dark billows of the night 
A gloomy splendour gave.” 

Tlie power of emitting light is possessed by several species 
of marine animals, among the Polypes, Annelids, Crustacea, 
and Mollusca; It was formerly a question, to what cause the 
luminosity of the sea was to be attributed ? By some philo- 
sophers it was supposed to be orving to the decay of animal 
substances which it contained; while others conjectured that 
it arose from a kind of electricity peculiar to itself. These 
hypotheses arc now abandoned, and it is generally admitted, 
that the phosphorescence of the, sea is owing to that of its 
living inhabitants, more especially of those which belong to 
the present order; and it has been found, that the species of 
Medusm most instrumental in producing the luminosity of the 
ocean, are those w'hich are the most minute. 

Perhaps no w'riter has succeeded in giving a clearer idea of 
the myriads of 5 small Medusm with which great tracts of the 
sea are peopled, than Scoresby. On examining a bucket of 
the olive-green water of the. Greenland sea, he found its pe- 
culiar colour was, owing to, the multitude of minute Mednsm 
which it contained.' , “They were about the one-fourth of an 
inch asunder. In . this proportion, a cubic inch of wmter 
must contain 64; a cubic foot, 110,592; a cubic fathom, 
23 , 887,872 ; and a cubical mile, 23,888,000,000,000,0001” 
“ Provided the depth to which they extend be but 250 fathoms, 
the , above immense number of one species may occur in: a 
space of two miles square. It may give a better conception,, 
of the amount of Medusm in this extent if we calculate the 

* Outline of the Animal Kingdom, page 77. 
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Scoresbyks Arctic Itcta-jns, vol. i, 171 ', 
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terni, as applied to all those creatures whose integument is 
coriaceous or prickly. . ' 

The Echinodermata exhibit, in many respects, an entire 
contrast to the Acalephaj. That of their covering is obvious 
to the most cursory observer; that of. their internal structure 
is not less remarkable, Tlie - anatomist is baffled by the 
seeming simplicity and uniformity of texture in the gelatinous 
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Eadiaries; in the harder, or spine-clad species, the extreme 
complexity and diversity of their constituent parts is found to 
be no less perplexing.* 

All the animals of. this class are marine, and in their adult 
state move freely about. . The sexes are distinct, and the 
young are produced from oya, which, in a certain stage of 
their development, become covered with minute cilia. They 
then come forth as ciliated gemmules, are diffused over the 
bottom of the sea,, arid undergo a series, of transformations 
analagous to those described in the Medusae, The observations 
of a Norwegian naturalist| have made us aware of an interest- 

* Owen, page 112. 

f ,Sars, vide Annals Nat. Hist. Oct. 1844^ page 233, and plate IIL 
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“stone-lilies” (jP?*;;. 30), and the term (Crinoidcoi) applied 
to the family is one which simply means “lily-like.” The 
abundance of these animals in former ages, and their present 
scarcity, have suggested the following paragraph, which we 
extract from the work just referred to. “ One of the most 
femai'kable phenomena displayed to us by 
the researches of the geologist, is the 
e^^dence of the existence, in primeval 
times, of animals and plants, the analogues 
of which are now rare or •wanting on bur 
lands and in our seas. Among those tribes 
which have become all but extinct, but 
which once presented numerous generic 
modifications of foian and structure, . the 
order pf Crinoid Star-fishes is most pro- 
minent. Now scarcely a dozen kinds of ' 
these -beautiful auimals live in the seas of 
om- globe, and individuals of these kinds 
are comparatively rarely to be met with: 
formerly they were among the most nu- 
merous of the ocean’s inhabitant; — so 
numerous that the remains of their skele- 
tons constitute great ti-acts of the dry. laud 
as it now appears. For miles and miles 
we may walk over the stony fragments of 
the Crjnoidece; fragments which were 
once built up in animated forms, encased 
in' living flesh, and obeying the will of 
creatures among the loveliest of the in- 
habitants of the ocean. Even in them 
^ present disjointed and petrified state, they 
excite the admiration, not only of the 
naturalist, but of the common gazer; and 
the name of stone-lily, popularly ajrplied 
to them, indicates a popular appreciation , 
of their beauty.”/ ' ' ' 30 .-E.vcbi«ite. 

We have ahready seen, among the . Zoophytes, instances of 
the secretion of calcareous matter within a living body. If 
we suppose a Polype on a long-jointed stallc, extending five 
pair Of arms,, composed of a vast number of pieces, all uni- 
-fdnnly shaped and jointed together, we shall have some idea 
of what these apimals were in their living state. The detached 
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Comatula; nor conld wo find any difibrence between it- and 
the perfect .animal, when examining it under the microscope * 

. The species wdiich formed the subject of these interestinrr 
pbsenmtions has five pair of beautifully pinnated arms, and 
is of a deep rose colour,, dotted over. with minute brown spots 
which are regarded as the ovaries. It is dredged up on many 
parts of the Irish coast, and is occasionally found upon the 
strand. The first specimen we ever possessed was taken on 
the beach about six miles fi-om Belfast, and was brought to 
that toivn alive. Anxious to secure so attractive a specimen 
for the cabinet, we placed it in a.siiallow vessel of fresh water, 

, and found, to our surprise, that it emitted a fluid, which 
imparted to the water a roseate tinge. 

The second family 

consists of those Star- ■ . . 

fishes which have ® 

a roundish central . M 

body, furnished with f / 

five long arms, not 'R M ' | 

unlike the tails of | ' 4 

Serpents {Fig. 32) ; ^ 1 

and- as the word , 

opTiiura means a Ser- , 

pent’s tail, the term 

Ophiundae has been ■, • . / ■ 

adopted as the family 

apellation., - These - \ 

arms are not fm’nish- j-jg^ 32 . — coimos sakd-stab.* 

ed with suckers, like 

those of the next division, nor do they contain any prolonga- 
tion of .the digestive organs,. They are merely arms external 
to the body, and easily sepai’ated from, it at the> pleasm’e of 
the animal; from which circumstance, the English name of 
.“Brittle-stars” has been , bestowed upon the 'tribe. Its 
. members differ very much in size and appearance. Some of 
riiem measure as much as sixteen inches in diameter; others 
are so small, that a score .or two of them might be displayed 
on an ordinary visiting-card. . Those who have looked upon 
such objects only in the , dried and rigid aspect they present in 
pur museunis, can form no idea of the flexibility, variety, and 
beauty which they present in the living state. -We have, on , 

♦ OjpMura iexiurata , , ■ Forbes, p. 22. . 
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presents; slowly be perceives its rays to expand to its full 
stretcbj hundreds of feet are gradually protruded through the 
arabulacral® apertui-es, and each, apparently ' possessed of 
independent action, fixes itself to the sides of the- vessel as the 
animal begins to march; The numerous suckers are soon all 
•employed, fixing and detaching ■ themselves alternately, some 
remaining firmly adherent, while others change their position; 
and thus, by an equable, gliding movement, the Star-fish 
climbs the sides of. the glass in' which it is confined, or the 
perpendicular surface of the sub-marine rock.” ■ 

•It has been remarked,' that the Star-fishes are furnished 
with five rays; and although indi\’iduals.are met with which 
have four, or six rays, the five-rayed predominate so much, 
that, auiong the problem's proposed by Sir Thomas Browne, 
is one, “Why, among Sea-stars, Nature chiefly delighteth in 
five points?” Throughout all the animals of this class, five 
is the governing number, regulating even the plates of which 
the . “ shell ” of the Sea-urchin is 'composed. In the Medusie, 
the governing number is fora.’; and each Jelly-fish, with but 
. few exceptions, exhibits, in the aixangement of its parts, the 
mumb'er four, or some midtiple of that number.f' ■ ■ , 

: jhlthough the rays of the Crossfish, or “Nive-fihgers,” are 
not mere aims,' but true prolongations of the body, and, in 
many species, have an." eye 'well defended by spines at the. 
extremity^ they are frequently broken off, and in such cases 
are reproduced. The oyster fishermen believe that it loses .its 
rays in attempting to seize the oyster at a time when the shell 
is incautiously left open. That 'it is injurious to 'oyster-beds 
may be time, for it is knoivn to feed upon' different lands of 
Mollusca; but it -would appear to overpower its prey, by 
applying some poisonous secretion, and pouting out the lolies 
- of the stomach, so as to convert them into*a kind of proboscis,' 
and thus suck the Molluscs from their shells. 

A species which Mr. Ball has taken in great abundance 
about Youghal seems to emulate the Brittle-stars in the’ faci-, 
lity with which it can fling off- its rays.- It is appropriately 
named' iiacffa ./mpz’fesfTna, and has been 'so graphically 
■ delineated by Professor Ed; Forbes, that it would - be doing 

, * A term derived; from the Latin word ambulacra, from .a fancied 
resemblance which, the rows of apertures bear, to the, walks, alleys, or 
• avenues of some of our old mansions. .. • , 

t * Forbes, Tntr. .page '16. 
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anxiously I sank my buok--t t-.* u i \,'! oirh tl dr-.i.r-' ■. 
month, nml pn>cf-edi->i, in t!i*- mo -t - i-.i laa -r, to i; rr- -I .-c- 
Lnidui to the pirri-r elemi-.'ft. \Vh-;!: th • k- I i air iv;,-.- t- 
much for him, or tlu- s;;.;ht of the butk*-: to.-, toiriar, 1 ke vo- 
not; but in n momnil lie pn-c-’ol-.d to hU co.'-por.i'i 'n, 

and at every me.sli of the dn-dp-e Ism fra;.pr! -i:t.-. ■.■.‘■ca 

c.'Capiug. In despair I grasped tit tlie Urgent, and 
up the extremity of an ann Avith it.-v tLjmia vt-rrg i-y>\ ti; • 
.s|)inoH3 eyelid of Avhieh opened and elo3ed v-ith *.on: 
cxceedingl}' like a Avliik of derision.” 

The members of the fourth lamlly, that of the Se.’.-urehis-.i 
(jPi^. 33) are furnished with spiiKS, atsd, fixea the res t;',- 
bianco in tliLs respect to the Hedgehog (echirau), t!:,.- fimily 
bears the mime EchinuhF. Here the ana- have, dl-a.ooe.tri t!, 
and the form has become more or le.s-i rounded, ucet-ru ing to 
tbo species. The spine.s do not groiv fntni the or. 

to nao a more correct term, tbo iaieguinent, as tbonu do on 
tbo branobes of the common Imwtborn. ’J'le'v an- atraehed. 
to tubercles, and move upon tliem in the nnimier of s-' many 
ball- and- socket joints. Tlio Sea-ureliiiis arc td-'o farutdivd 
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mth retractile suckers, similar to those described in the Star- 
fishes; and, bj the joint .action of their spines and suckers, 







Fig. 33.— SEA-tinonin (exterior;. f 


they can move in any direction they please, or can moor 
themselves to the surface of sub-marine rocks. 

The calcareons coveiing of the Sea-urchin exhibits a sin- 
gular and beautiful contrivance for the progressive growth of ■ 
the animal. .It is not one piece, as the word f‘shell,^’ so 
commonly applied to it, would lead us to suppose. It is 
formed of a multitude of pentagonal -pieces, accurately fitted 
together, some rows of them bearing the tubercles to whif'h 
the spines are attached, and others pierced with hundreds of 
minute orifices, through - which the tubular suckers are pro- 
truded. A living membrane, a,nalogous to that found in some 
of the Polypes, covers the entire surface, and dips down 
between the several plates. It has the povrer of depositing a 
calcareous secretion, vrhich, being added to the edges of the 
plates, augments all in an- equal ratio; and thus,, whatever 
may be - the size of the Sea-urchin,- the relative proportion of 
the several parts is unifoimly maintained. 

It is impossible to contemplate the admirable mechanism of 
the spines and suckers, and the elaborate structure of the 
shell, without at once feeling the conviction that in them we 
behold a portion of “ the works of the Lord, and His venders 

* , Fig. 33 The spines have been removed from the left side for the purpose of 

exhibiting the arrangement of the pieces composing the “shell " underneath. 
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tvidkt’d about, app.arently a? mscon.ccri'.i'd a< if ih* of 
intestiuc and ovaric..? liad been an I'Vcry-d ty oceuro. ;'.?-.'. 

At ouc OKtvomity of the arniirntary (.‘.nn'd a sinyid'.r 
apparatus, which perfornns the t’lmction^- of t<;ctis au l j tv. t, 
and whicli, in it.s (Ictachcd .‘-tate, is knovrn as ‘“th- I o;;.!;, 
of Aristotle.” Any teeth, fixt'd iu roeloti t;."' onir; ;u‘r. Vine;!] 
speedily be worn away by their action on the rhell-h.-U, Cvin; 
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upon wliicli tlie Sea-urchins feed. They are, therefore^ con- 
stituted ■witb a continual growth, as in the case of the gnawing 
animals, and the points have all the hardness of enamel. Five 
jaws, admirably adapted to act as grinders, are furnished 
with bony pieces, ligaments, and muscles, so contrived and 
arranged as to di'aw from Professor Ryiner Jones the remark, 
“ these jaws, from their great complexity and unique stmcture, 


d / 



Fig. 34. — Sea-€rciiih (interiok}. 

form perhaps the'.most admirable masticating apparatus met 
•with in the wiiole animal kingdom” {Fig. 34). .. . ’ 

The Purple Sea-urchin is remarkable fori (s 

habit of bpiiiig, principally into limestone rocks, and limug in 
the excavation thus formed. ' It is gregarious, and was found 
in abundance by klr. Ball. and Mr. Thompson, when visiting 
the south Isles of Arran, in 1834. , “It is always stationary; 
the hole in which' it is fpund being cup-like, yet fitting so as 
not to impede the spines. Every one lived in a hole fitted to 
its own size^ — the , little ones in little; holes, and the large 

Fig. 34; — Anatomy OF SEA-rRCHiif (Xc/ilnKs).. ' 
a, Mouth, Tviththe teeth'and jaws.— 5, CEsophagus.— c, Stomach, or first por- 
tion of the intestine.— a, Intestine. — e. Ovary.— Ambulacral Tesicles.— g. Shell , 
■with spines. . ^ • /' ' ' . ' 
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oxtcii'io.'i or oori:r:;';:i'.>:t t>f h-; pt;';-, .i? v , ■;/; !, 
tliy .Sea-uffliiti i, tilt y oaisrini;'' to i-aipi-.y to ■ ;!.i i t.f 
They are ri'inarkal!!’* f'>->r tli-tf p-oa.f of i':r •»!' 1 <.•-* 

roproiliicint' ])ar{-. tiiat '.voi!! I th ■ r;!. -': ■ ■.■.f; >1. 

J, G. Dalyell* has htio'.vii thorn to I''.- '■'ti. - fi.-;!!. •. :-.-l x.. v. r.h 
tho cylimk-r (dontal upjiai'utui), i'!')r_iE!i, 
into=tinal jiarts, and tho ovaritnn, .-t-'j! autirtr; fVtoo vG-.id;:. ,!o 1 
leaving the hotly tin entfity “ae hohind. Vet in tu:-- ivt t'.i.r 
inontlis, all the lost parts are n'l^eufrativl” 

i\Ir. Forhci? .states, — “It Is this aruin tl whl.;!i the Mdiv 
of tho Oriental Isles peek so diligently tVr the i.:‘ ci: • 

China market, avhero it obtains a good prlee \vlien [.r.- 
Ecrved. It is employed hy the Chinese in the prop vrat! ,.;s of 
nutritions soups, in common v,'Ith an eaeulont .--oa-v. e *.!, r^h irk d 
fins, edible birds’ nests, and other tnateilals, ad'irdie.-; 
jelly. Jaeger says the intestines an- extracted, thr auicM! 
then boiled in sea-wafer, and drioil in siuok.'.’’ 

A species found oft' the coast of Cuniwall, and fu'.-t dc eri: ed 

• Paper read at Glasgow Jteotuig (ISIO) of lititiah AiiCvI.t'.r a. 

A 
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by Ml-. Peacli at tbe York Meeting of tbe British Associa- 
tion, in 1844, bears the singular name of “the nigger,’’ 
from its dark colour, and the “ cotton-spinner,” from its 
long white threads,* - 

The members of the sixth family [Sipunculidm) imexternal 
appearance resemble worms; but, from an examination of their 
internal structure, it is ascertained that they must, in reality, 
be classed among the Star-fishes. They are not furnished 
with suckers, nor do they exhibit any quinary arrangement of 
parts; and their movements are so entirely those of worms, 
that they are, with great propriety, termed “ Yermigrade 
Ecliihodermata. ” S ome are found under stones, some burrow 
in sand, and some select as their mansion an empty univalve 
shell; their habits, however, are as yet impei-fectly known. 

Wc have now completed onr proposed sketch of the radiate 
animals, commencing with tlie microscopic animalcules, and 
advancing to those in which the radiated structm-e attains its 
highest perfection. To all we may apply the remark with 
which Professor Forbes concludes the excellent work from 
which we have so largely quoted. . 

. “Among the British,Echinodermata we have seen some of 
the most extraordinary forms in the animal kingdom ; some of 
the, most wonderful structures and of the strangest habits. 
Much yet remains to he done towards their elucidation, and 
theinvestigation of them, both structurally and formally, pre- 
sents a wide field of inquiry to the student of nature, as yet 
but imperfectly explored. The great naturalist of Beihuafk, 

* Mr. C. W. Peach is one of those lovers of natural history whose 
ardour in the pursuit surmounts all dilBculties. At tbe time we first 
made his acquaintance, in 1841, he. held. a very subordinate situation in 
the coast guard,, and had a numerous family dependent on bis scanty 
paj%. He was the schoolmaster of his own children, and the superin- 
tendent of the Sunday school of the village of Goran Haven, Cornwall, 
where he then resided. .Yet, notwithstanding his ceaseless avocations, 
and the laborious night:' and day duties of his situation,’ natural histoiy 
was never neglected; and in his solitary rides .along the beach, his eye, „ 
trained to observe, was ever on the alert. Thus he collected, the mate- 
rials for several communications on Geology and Zoology, made by lum 
at successive meetings of tlie British Association. We are happy to ■ 
add that some of the influential members of that body, appreciating his 
exertions, represented them to government in such, colours, that he was 
appointed to a situation of comparative ease and comfort in the custom-; 
house at Fowey. He has, since been promoted, and is now at 
.Wick. Caitliness-shire. ‘ 
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AUTICULATA. 

ARTICULATED, or JOINTED ANIMALS. 


“Whatever creeps the ground, 

Insect or ■worm; those "waved their liinher fans 
For •wings, and smallest lineaments exact 
In all the liveries deck’d of summer’s pride, 

With spots of gold and purple, azure and green ; 

These, ns a line, their long dimensions drew, 

Sti-eaking the ground with sinuous trace.”— TiIilton, , 

The traveller wlio passes tlie line of demarcation -^vliich se- 
parates two adjacent lungdoms, does not at once perceive any 
obvious change in their physical features or their natural pro- 
ductions, nor see .anything in the manners or customs of the 
inhabitants to tell him that he has entered a ne'vv realm. 
Such is the case "with the naturalist -who has been an obseiwer 
of the radiate animals, and enters the dominions of the arti- 
culated. The Leeches and W orms, among which he has come, 
present very much the same aspect 
as the veimifonn or worm-shaped 
Echuiodermata, from which he has 
: parted. ‘ ‘ Wliy, ’ ’ he asks, ‘ ‘ should 
they be thus divided?” - . 

. The question is best answered by 
an examina-fcion of the internal struc- 
ture. . A difference in the nervous 
system- is at once apparent. It is 
no longer arranged on the radiate 
type, but presents the brain in the 
form of a ring surromiding the throat 
(Fig. 36) ; a double hei’vous thread 
extends along the bod-y at its lowest 
sidCj united at certain distances oy ofCahabus. 





}.’> i 1?; 7ii 


iiom iriiu-h nri' rivrr) »,:y , ' '* 

Kro;„ ' 

o.n(r., Mr. On, -a ,-:Z: ?r '"V 

nfltH'i;- 1!! * T( . ‘ 1 ■ f/;.- 

. ,. ' -*'■"■■•. If,- l.,L ;v t;; 

y.,-;. :J7y • ••• -■ f ■ !i,. . 

i III ' ■;/ '.■• ‘-‘'-MM.'; M- ' "'Xv 

VXfy-//;:-', 'I'l 'v;.yyX 

‘^-y/yyjK'h'j’ ' " ' [ ' ■' 

:u-Ju;n!.Uv i n - ..... , - 

cJ;l.v.se,- 5 ; — ■■ -!■■•.'■! i.; r.;.- 

-•Jf;f."7//7.'.; J ,..„.i, , . , 

Cra..'a,,:,, Ornh-, ,,.r, y ,. 

y.vyf, l:...;., , 

Im yw-': 

'lym two (ir,;,.), 

-‘"Kl'X'or Knot, Mn-',;.: I,' t; ,. ^ 


S9 


CLASS I— ANNELLATA. 

Leeches, Earth-worms, etc. 

" Her divine skill tauglit me this, 

That from everything I saw 
I could some instruction draw, 

And raise plesisurc to the height. 

Through the meanest object’s sight” — G. Wither. 


The most obvious external character of the Leech or the 
Earth-wonn is the number of little rings of which the body is 
composed; and hence the Latin word “annelliis,” a little ring, 
suggests an appropriate and descriptive term for animals of 
this class. 

The medicinal Leech and the common Horse-leech of oiir 
ponds are so well knoiyn, that the most incurious cannot fail. 



at some period or other, to have noticed the singular disc 
with which these creatures are furnished at each extremity of 
tlie body, and which, at the will of the animal, can be used 
as a sucker, and thus converted into a support or point of 
attachment. Leeches are of many species; but these pre- 
hensile discs may be regarded as “the badge of all the tribe.” 
They are destitute of external organs for locomotion, and move 
by^the expansion and contraction of the segments of the body. 
In the water they can swim with .'ease and. rapidity. Eespi- 
ration is effected by a, series of , membranous' sacs, which are 
analogous to intemar gills, . and to which water is freely ad- 
mitted by minute orifices on the lower smface of the bodyi* 

, The medicinal Leech {Hirudo medicinalis) is not indigenous 
to L-elaud; it is found in some parts of Britain, but, is now 
becoming very rare. It is still seen in the lakes of Cumber- 

“ Jones’s Hat. Hist of Animals. ' 
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tecc, to cure, to heal) was applied by our old writers, not only 
to the animal, but also to pei'sons, both male and female, who 
were skilful in the art of healing. 

Tims, in the ancient Ballad of • Sh’ Gauline, the king calls 
upon the princess to exercise her skill on behalf of the wounded 
knight:— ■ . . , ' 

“ Come down, come down, m}' daughter deare. 

Thou art a Iceelic of sldllc; 

Farre lever had I lose half my landes, . 

, Thau this good knight sholde spille.” • 

The young of the leech are produced from cocoons* depo- 
sited by the mother towards the end of summer. The winter 
is passed by our common horse-leech (llccmo^sis sanguisugd) 
in a state of torpidit}^ in the mud at the bottom of the ponds 
or ditches where it resides. This habit gave origin, on one 
• occasion, to' a somewhat singular scene, which tve chanced to 
ultuess. ■ On the morning of the 27th March, 1838, a pai’t 
of the footway on one of tlie most crowded thoroughfares 
adjoining the town of Belfast, was so covered trith leeches, 
that it was scarcely possible to walk -without trampling them 
under foot. So great Avas their abundance that some of the 
passers-by remarked, that it seemed as though a shower of 
leeches had fallen. They extended for abont 100 paces in 
; this profusion; on both sides of this space they were less 
numerous. The phcnomcnoii continued for the two following 
mornings,. hut rvith diminished numbers. < A' slight examina- 
tion served to explain its cause. Thb ditch bn the side of the 
■fence wliich separated the footway from the adjacent fields had 
. been cleaned out the preceding day. The leeches had been 

■ buried in the slime, and on this being placed on the top of the 
fence, they had struggled out,' and spread themselves over the 
adjoining footway. 

The earth-AVorms represent another tribe of Aimelids. In, 
, them suctorial discs, such as those of the. leeches, do not exist ; 
but a mechahical contrivance of a different kind may be ob- 
; served;- ;The. rings,’ of' which. then' body is composed, are no 

■ longer perfectly, smooth; but. are furnished TAdth - minute 
bristles, or recurved hooks.' These, as the creature pushes its 

■ way, catch -upon the soil, and form fixed, points of support, by 
which the worm is enabled to maintain its place while drawing 

* Owen, viiire liS. 
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• Owen, pn"e I IC. 

t liymer Jones, p.ige 
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curions confirmation, in a paper communicated by Mr. Dm-win* 
to the Geological Society of London, iii Nov. 1837 . He ob- 
serves that, in a pasture field which has long remained 
undisturbed, not a pebble will be seen, although, in an adjoinmg 
ploughed field, a large proportion of the soil may be composed 
of loose stones. This he attributes to the working of worms, 
and states his conviction, that every particle of earth in old 
pasture land has passed through the intestines of Avorms; and 
hence that, in some senses, the term “ animal mould” would 
be more, appropriate than “ vegetable mould.” It has been 
estimated that, in eighty years, the marl laid upon a field for" 
manure, has been covered with soil to the depth of thirteen 
inches, by the operations of these creatures. 

“It is commonly supposed,” says Dr. Cai-pcnter, “that 
the earth-worm may be multiplied by the division of its body 
into two pieces, of Avhich each Avill continue .to live. This, 

' however, . does not appear to be the case with regard to the 
common species. If it be diAuded across the middle, when in 
motion, each part will continue to move for a time; but only 
the piece which bears the head will.be found alive after a few 
hours. This forms a new tail, and soon shows little sign of 
. injury. But if the diA'ision be made near the head,: the body 
Avill remain alive, and will • renew ;the head; and the head, 
with its feAV attached segments, will die.”t '■ 

- . The poAver ,of reproduction is enjoyed by many .other 
Annelids to a much greater extent. A small worm (lAmhriciis 
variegatus) was . cut by Bqnnet, a French naturalist, into 
tAventy-six paits, and “almost all of them reproduced - the 
head and tail, and became so many neAV and perfect indivi- 
duals.. It sometimes happened, that both ends of a segment 
reproduced a tail. Wishing to ascertain if the vegetative 

, power was. inexhaustible, Bonnet cut off the head of one of 
these worms,, and, as soon as the new head was completed, he 
repeated the act; after- the eighth., decapitation, the unhappy 
. subject was released by death.”| 

; In .. some : species, the propagation reminds us of that of 
Avhich we. saw examples in the Infusoria. Thus, “in the JV 2is,§ 

» Vide Note to White’s Selborne, edited- by Kcv. L. Jenyns, 1843, 
and Penny Cyclopedia, art, ZMOT&riCTfy.. ' „ 

■ t Zoology, vol, ii.page 310, t Owen, page 143. '. The accuracy of 
such statements lias been denied by Dr. Williams (Rep. Brit- Ass., 1851), 
and affirmed, as regards the Earth-worm, by the late G. Newport. Esq. 

- (Ann.als Nat. Hist. 1854, p. 423.) ■' - 

§ Carpenter’s Physiology, page'549. 
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Tiioy arc the (iwellings of one of tiie?& i-edcutniy v.-onn-, 

* T)iis xens furrncrly clnr'c.l with the cartli-vrorm, un !;f th ; lur-.i x f 
Ijiimhricus marinvf; but, from its <n!Ti.-n'i'...'o of ftni.-tur.-, ic ii i; 
refvrri.'il to a difR-rcut order (D.trnlu’uitclit’.ia), uiut h.-.-xra the nausc- 
//.•eiticula piscalorvm. 
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bearing the name of Serpula (Fig. 40). • “ If, while the con- 
tained animals are alive, they be placed in a vessel of sea- 
water, few spectacles are more pleasing than that which they 
exhibit. The mouth of the tube 
is first seen to open by the raising 
of an exquisitely constructed door, 
and then the creatm’e cautiously 
protrudes the anterior part of its 
body, spreading out, at the same 
time, two gorgeous, fan-like ex- 
pansions of a rich scarlet or puiple 
. colour, which float elegantly in the 
surrounding water, and serve as 
bvancliial or breathing organs.”* 

The minute convoluted shells 
(spifwhis), which • are seen like 
whitish specks upon almost every 
piece of sea- weed, exhibi t an instance 
no less striking of the same exquisite 
design, the same admirable adapta- 
. tion of means to the required end. 

The fourth tribe present, in their 
habits, a complete contrast to the last. They are formed for 
locomotion, and some among them can swim with considerable 
swiftness (Fig. 41). The roving life they lead has induced 



Fig. 41.— NEaEiB. 


Milne Edwards,. the eminent naturalist, whose classification we 
have followed, to bestow on them the characteristic appellation 
of Errantes.\ , ‘ . 

• Jones’s Natural History: of Animals, page 813. 
f Eech.erches pour Servir a'T’Histoire Naturelle dU' Littoral do la 
France. Paris, 1834. 
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■\Vc bnve cmunonUe'.l fanr trib-'.i of Ann'.-!!-'.;.i: — 

1. The cnlnjiriAmg thf’ 1, ; 

II. The Torricolou-!, indieling tin- K:uc}i-v.>,'nn.'i; 

III. Tiie Tiibicyloiis, which iiilu'.bit tubc^; 

IV. Tlie Krninto.s, wliich are tlicuiD-t hig'j'e orgaiiiz.-ih 
and the most locomotive.^ 

In respect to some wonn^, there are tr.nilti'er'.ry crro.rs 


• Dr. Jobtivton in Mng. of Zc-.Uv'_v ar.tl Dot.usy, IS::?, ft'.' o:;c. 
fThia we ftatc on the .mtlinrity of Mr. Jt.’ i:,-.!l, \.hj t e ii-r at 
CliWen, Co. Gnhvay, vliic-h lie iii{,'i‘fiiinc'ly eaa’ii! te di-.ti-;!’! jti.-If, ar.J 
ivns thus cn.ahlcd to fHccrtain its niMiuri-rnent. 

I W. Tlioni])son in Mac;. Nat. Iliit. Vid. ii. Xo. 13. 

§ Tlicir resjiiratory orf^ans are pliuvil upen tiic tai'k ; h 'u'e ti e le.’Ti 
applied to them by Cuvier, DorsihrunchiaU, from Jl lh'3 lack; 
and Ira/tchiiT, gills. 
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whicli are still cuiTent, Thus, there is • a species, called the 
Hair-^rorm {Gordius g.quaticiis\ which is abundant, during a 
part of the summer, in rivulets in the North of Ireland and 
elsewhere. Its length 'is about eight or ten inches, and the 
common superstition about it is, that horse-hairs placed in 
water become vivified, and are changed into these worms. 
This notion, ■vvith the addition that the Hair-worm was the young 
state of the sei’pcnt, was prevalent in the days of Queen 
Elizabeth, for we find it is thus recorded by Shakspeare, — 

“ Sluch is breeding, s’ 

Wbicli, like the courser’s hair, hath yet but life, 

And not a serpent’s poison.” 

The writings of the same poet furnish us with examples of 
the comprehensive manner in which the word “worm” is 
used, and of its application to objects different from those to 
which it is restricted by the naturalist.* 

Among these humble animals are some which possess 
luminous properties: one has been observed in Ireland on 
some of the extensive tracts of bog; and to Mr. R, Ball we 
are indebted for the foUovdng notice of a similar power in one 
of the marine species: — “The most beautiful instance I ever 
saw, of luminous animals, occurred when I was passing at 
night, between the Islands of Aii-an, in the Bay of Galway. 
My attention being attracted by spanglings of light on the 
field of Zostera (gi-ass-wrack) below, I let down my small 
dredge. On its touching the bottom, a blaze of light flashed 
from the Zostera, and as the boat was pulled along, the di-edge 
seemed as if filled with liquid molten silver. On drawing it 
up, I found the light to proceed from numbers of a very small 
species of Annelid; these little animals were bright red, and 
so soft that they could not be taken out of the di’edge. Any 
attempt at preservation would have been vain. By day-light, 
it is probable, their very existence would have been unnoticed, 
-80 little conspicuous were they. An idea of the size and 

* “ The worms were hallowed that did breed the silk.” — O thello. 

“ A convocation of politic worms. ’’—H ajilet. 

Hast thou the pretty worm of Hilus here, that kills and pains not?” 

AiJTOirr AND Cleopatba. 

“ Tonr worm. is your only emperor for diet.” — Hajilet. 

“ There the gro-wn serpent lies; the worm that’s fled 
Hath nature that in time •will venom breed.” — ^hlACBETn. 

“ Eyeless venom’d worm .” — ^Timon of Athens. 
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of Plant?,” a work puljlished in lAIH, n.ns! re^r-rdia! n>r v. 'V<- 
than n century afterwards ns one of tlie L"-it fouren i of 
botanical information. Its author ro.di,l'-il in IInlh>>n:, an ! 
established there a “physic jtardea” of his ov.'n, whi h wm 
probably, at that period, the best of Its kind iu Kui^dand fT 
die number and variety of its jirodtictions. Tin* tran d'onnate m. 
noovo mentioned lie gives on the authority of ot)u-iv. “Tatis 

© . • As nil our reailers iinv not b.' familiar i\ilh the onsaiii mt tu 
wliicli our friciul, Mr. H.ill, has ri-fcrrisl, \vc unn-.-x a word -cut, 
•which will reniler his illu^tratloa niorc {wrlbctlv uuil.ratocil. 

•f Ma^, Is’ot. Ilbt vol. ix. pagi 2D3. 

J MilUjiora poli/morphu. 
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mticli by tlio ■vn-itings of others, and also from the months of 
people of. those parts, ^Yluch may very veil accord with truth.” 
Ho then proceeds in a sti'ain vhich marks the clovnright 
sincerity of this honest .and laborious old naturalist, vho had 
mistaken the soft parts of the barnacle for a bird. ‘^Bnt 
vhat oui' eyes have seen and onr hands have touched, vc shall 
declare. There is a small island in Lancashire, r«alled the 
Pile of Poulders, vhcrcin are found the broken pieces of old 
and bruised ships, some vbereof have been enst thither by 
shipwreck, and also the trunks and bodies, with the branchc.s, 
of old and rotten trees cast np there likewise, whereon is fouiid 
n certain spume or froth, that in time brcedclh nnto certain 



ig. 42. SiiELi. OP Lepas. Fig. 43 . — IJoDv or Lki'xs. 

lells in shape like those of a mussel, but sharjier pointed and 
r a whitish colour; wherein is contained a thing in form like 
lace of silk finely woven; as it were, together, of a whitish 
>lour, one end wljcreof is fastened unto the inside of the 
ell, even as the fish of oysters and mussels arc; the other 
d is made fast unto the belly of a nidc mass or lump, which 
time cometh to the shape and form of a bird: when it is 
rfectly formed, the shell gapeth open and the fii-st thino- 
It appeareth is the foresaid lace or string; next come the 
:s of the bird hanging out, and, as it gi-oweth greater, it 
meth the shell by degrees, till at length it is all come forth, 
I hangeth only by the bill. In short space it cometh to 
maturity,, and falletli .. into the, sea, where it gatheretU 
■hers and ^oweth to a fowl bigger than a Mallard and 
er than a Goose.” ... ■ 
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have amply confirmed.* * * § Mr. Thompson, in the spring of 1 826, 
took, in a small towing-net, a number of minute translucent 
creatures about the tenth of an inch in length and of a some- 
•vrliat broAvnish tint.! They were taken on the first of May, 
and kept alive in a glass of sea-water. They apjDeared hke 
small Crustacea. On the night'of the eighth, two of them had 
throAvn off their outer sldn, and were firmly attached to the 
bottom of the vessel, when they rapidly assumed the apparel 
of the sessile Barnacles or Acorn-shells [Balanus pusillus). 

The pedunculated Barnacles, or those with the long pedicle, 
present, in their young state, an appearance very dissimilar; 
but, in all essential particulars, the change from their transitory 
swimming condition to their pennanently adhesive state is 
precisely similar. In their perfect state {Figs. 42, 43) they 
are described by Sir. Owen as being “ symmetrical animals, 
with a soft unarticulated body enveloped in a membrane. 
They are provided with six pair of rudimentary feet, obscurely 
divided into three joints, and terminated each by a pair of 
long and slender, many-jointed, ciliated tentacles, curled 
towards the mouth, and thence giving origin to the name of 
the class” {Cirripeda, curl-footed). j: 

The Acorn-shell is based on a deposit of calcareous matter, 
and has a shell composed of many pieces, and thus capable 
of enlargement according to the wants of the animal. It was 
formerly classed with the Barnacle amongthe Multivalve shells, 
the contained animals being regarded as Mollusca, or to use a 
more common phrase, as “shell-fish.” Their structure and 
their changes being now better understood, they constitute 
of themselves a small but interesting class, allied to that of 
the crustaceous animals, which constitute the next division. 
The sexes have been ascertained to be distinct.§ 

The cheapness of the pleasures^vhich natural history affords 
should of itself form a reason for the general cultivation of 
such pursuits . They are within the reach of the most humble, 
and are not dependent on costly or complicated apparatus. 
By means so simple as a glass of sea-water, we have caused 
the Balani or Acorn-shells to exhibit a series of movements, 
which we have never, shown to the youth of either sex without 

* Vide ante, page 46. 

' t Zoological Researches, Memoir iv. page 78, plate xi. 

J Lectures, page 155. 

§ H. D. Goodsir, in Edinburgh Philosophical Journal, July, 1843. 
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“Tirn natno of tliis cla«.s,” raitV>'Or Ou'cti, 
the motlification of the external tfouriieiit hy e.h!i‘!i it arojc'uv; 
due liardncss for protecting the rock-direlliii'^' ina'ine sp-'<;j« 
from the concussion of tlie sinTounilinu; eli'ment.-, from the 
attacks of enemies, and likewise for forming the h-vers and 
points of resistance in the act of sup\ionlug tls.e body, and 
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moving along the .firm ground. In the Crab and Lobster 
tribes, the external layer of the integument is hardened by 
the addition of earthy particles, consisting of the carbonate, 
•with a small proportiou of the phosphate, of lime.”"^ In the 
smaller species it is more flexible, resembling the texture of 
horn or parchment. 

Distribution — ^The Crustacea are universally diffused, not 
only throughout the ocean, but through ponds, lakes, ditches, 
and running waters. In the polar seas they are found in great 
abundance, though the number of species is very limited. In 
the equatorial regions, ■ndiile they are no less numerous, they 
present a greater diversity of form, attain a larger size, 
and exhibit, in the highest perfection, those peculiarities of 
structure by -which the several groups are characterised. But 
though “the -srorld of waters is thcii' home,” they, are not 
confined within its boundaries, for there are . some species 
whicli are occasional visiters to the land, and others which 
make it their permanent residence. 

Form . — Their figures, when most faithfiilly delineated, 
present a variety of form so gi’eat that at first sight they 
seem in some cases to be the offspring of a fantastic fancy,' 
rather than the correct delineation of hving animals. 'Wb 
find legs so formed as to do the work of jaws {Fig. 56—60); 
others so constituted as to perform the function of gills; 
while some are so long and so slender that, were we to judge 
merely from appearance, they would seem quite disproportioned 
to the size of the body to which they are appended. 

Characteristics. — ^As, in the radiated animals, we found the 
radiated structure most apparent towards what may be con- 
sidered the centre of the group, so here we may point to the 
Crustacea as examples of the complete development of the 
jointed or articulated stracture. In them we find the re- 
spiratory apparatus existing as branchi® or gills, however 
varied its positioner arrangement. Ihe sexes are distinct, 
and all the individuals are fi-ee and locomotive. “It is the 
, combination of branchi® with jointed limbs and distinct 
sexes which constitute the essential characters of the class 

Crustacea.’’^ . ■ j ^ * 

Integument.— As the integument is inelastic, and does not 
admit of enlargement to suit the gi'owth of the animal, a 


• Lectures, page 163. 
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Tig. ■It.— Svjl-II.LA. 


' TI. D. S. Goodjir, on “UioModcur ]ti [)r.'.liv t!.<u of I.o-t r.irt= hr t’, 
Crustactii.” Analoinical and rathologicrxlOl'i'-TVationa bdiuliuvati, li'-le 
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Tig. 47.~-Anatomt op Crxb. 

Fig. 47.^, Part of tlie lining membrane of the shell— ?i, The heart— 
or, Arteries.— 6, Branchlre in their natural position.— S', Branchire tamed back 
to show their vessels.— s, Stomach. — m, Muscles of stomach.—?, Liver. 


V h 



Fig. 48.— CuiCULATOET APPABA'njS OP LonSTEB. 

Fig. 48.— h. Heart.— g, g. Sinus or dilated vein receiving the blood -whicli 
comes from different parts of the body, and is thence sent to the brancliice d, 
from which it returns to the heart bj' tlie branchial veins, 0 . 
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t*^ thf (!U'- ''i t!’ -ii’ t;; 
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v.'ho-'o rc-'.pirr.ti if i 


ro irr-UVi-. i 


imiit Itavi- uff.-i-'.i tr> Mr, i.t tl-.-y 
tfiWy pori'ili. lIotK-c wo an; ah!-'; to Uf-l'-r ’taf'l ivuv it i ; 
they lire ilrowneil, if iriuiif-r.ie.l for any luf';,* tiff ir; v>\Ltr-:\ 
— In the cy>,."J of tho C'rit-.tain-a a ori-;;.!: di'/i-rfcv o? 
Btnicturc is cxliibiled. Some pj)!'-<-i;-i uro fur.ni-.hr-it r/it); tr. o 
placed upon di.stinct pediuielcs or r. talL ;; oth<-r< liave (- vc j (;? 
the same formation, but the peduncle i-; wantlf o; suMi cy.--, 
arc tlicreforc described as bein'' “ ses-.ile ” or sitting. In one 


• riiyHopo'l.t- 

t I-octnrrs, j)n','c 182 , 

j Till' Onisens iii we!l-knov.’n. in the Xortli of Irflu!'!, t}- th ' provin -iil 
nntni) of Sluter, 

§ Some of ttic‘;n anini.iM have hetn found in a f '"il sfi*. .* in Wil: ^hinr, 
in tliopn secondary roclis termed tiu; MVald.-n f.rm ili tl Tfo' eyv, \/};i.di, 
like those of tlie Trilob'te, ht'-rcafo’-r mi’ntio:ir<l, arc cortip.i*!-.'. of a r.mn- 
lier of seprir.itc lenses, form heautifnl olijcots wh.-n i!n'.;!ii!;-.'d. T!:-y are 

Eomctimc.s found not attached to the he.id, hut lao-- i;i the linuMtcre. — 
Fossil Insoct.s in the Secondary Kooks of Kn^diti.!, by the Kev. 1’. I’., 
Brodici. London, 18id. 
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genus (Daphnia) a, ‘^smootli, undivided cornea protects and 
transmits tlie rays of liglit to an aggregation of small ocelli, 
or eye-speeks; while in a fossil speeies [Asaplms caudatus. 
Fig. 51) we have an example of the cornea itself being divided 
into at least 400 compartments, each supporting a circular 
prominence, the whole being so arranged that where the dis- 
tinct vision of one ceases, that of another begins. , 

Amonff the crustaceous animals now extinct, hut whose 
remains are found in some parts of England and Ireland, 
and in other countries, is one tribe which, from the three 
longitudinal divisions of which the body is composed, is Icnown 



Fig. 51. . Fig. 52. 

by the name of Trilohites {Figs. 51, 52). - In these fossils, 
one of which has been mentioned in the preceding paragraph, 
the -compound structure of the eyes is so weU developed and 
preserved, that we are enabled to compare it with that of 
existing species. This circumstance happily suggested to the 
very, Rev. Dr. Buckland a train of reasoning respecting “the 
condition of the ancient sea and the ancient atmosphere, and 
the relations of both of these media to light, ” which furnishes 
BO admirable an example of the manner in which knowledge 
in one department throws light upon researches in another, 
that we give the passage in full. 

“ With respect to the waters in which the Trilobites| main- 
tained their existence throughout the entire period of the 

* Owen, page 175. 

■ .f rig. 51. — Asaphiis caudatus. . 'Eig.p>2,~Calymene Blumenlachii. 

f Bridgewater Treatise, vol, i. page loi. 
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“ Tliti;; vvi find, ataotig the i;arli<-. : 

orgltd' 

rem.'i 

Ir*.'-, an 

optic.'il insirumont of mo;* cnrioin con 
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from Jiiori! simple into more complex form-i; it wiv. cre;:t*'d, 

at the voi^' fiift, in tfie fulness of ji-wfi-ct adajitatl'vn to the 


nsc.s and condition of the class of croatures to wlik-h th.e kind 
of eye lias ever hocn, and is still, apiirojiriatod’ 

Ora . — All Crustacea are produced from fertiH/.od ova, 
which the female, after they liave passed from the ovi luet, 
coutliuics to carry’ about with her until they have attained a 
certain amount of development. Various are the appendages 
employed for tin’s pnqiosc; perhaps no example will lie niore 
generally knowTi than the one afl’orded by the common lobner 
avhen “ in pea.” 

Metamorphoses . — Tlie young do not, on their liberation 
from the ova, present a miniature resemhlanco to the species 
to wliich they belong. Tlie contrary ojiinion was formerly 
entertained, and it was oven regarded as one of the diarac~ 
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teristics of the higher Crustacea, that they did not undergo 
. a metamorphosis. ’ It will not be uninstructive to advert 
briefly to the obsei-vations, whicb have led to more correct 
ideas on tliis subject. 

In a Putch work, published in 
1778, there appeared the figure 
of a small crustaceous animal 
{Fig. 53), unlike any previously 
known. A French naturalist' 
took another in the Atlantic, 
five or six hundred leagues 
from the coast of France, and 
included both under the generic 
appellation of Zoea. A third 
was taken in the course of Cap- 
tain Tuckey’s voyage to the 
Congo, and two were obseiwed Fig. ss, Zoea (Mag.mmed), 
by Mr. J. V. Thompson when 

returning, in 1816, fi'om the Mauritius. All the five speci- 
mens Avere those of distinct species, and constituted the only 
examples known of these Crustacea until the spring of 1822. 
In that year. Mi'. J. V. Thompson, to his great surprise, met 
Avith Zoeas in considerable abundance in the Cove of Cork. 
Further I'esearch shoAved that these animals, which had been 
regarded as so rare that the capture of each Avas recorded as 
an event, Avere to be found in vast profusion in oui' bays and 
estuaries ; and instead of being perfect and anomalous crea- 
tm’es, were but the immatui’e state of the common crabs I 
The observations of Mr. Thompson, amply coiToborated by 
those of Other naturalists, have established the fact, that the 
Crustacea undergo metamorphoses ; but to what extent this 
takes place in the several tribes, we are as yet unable to de- 
tei'mine. , Here is an ample field for inquiry, in which the 
careful accumulation of facts, aiid even the collecting of 
specimens, may render good semce to the cause of science. 

The young state of the crabs, that to which the term 
Zoea Avas formerly applied, exhibits, so far as Icnown, a dif- 
ferent appearance in each species. The one in which our 
readers Avill be most interested is the common edible crab 
( Ciancer and those Avho . have only seen fhe 

animal in its mature condition-' Avill perhaps be suriu'ised 
to learn- that it existed at one time under the form repre- 
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it unsafe ' to ride over 'many parts of- the mountain. From 
Ills OTvn observation, and from the concurrent testimony of 
the natives, he is of opinion that' these Grabs do not migrate. < 
Another Indian species is thus noticed in the Journal of 
Bishop Heber. “ All the grass through the Deccan usually 
swarms with a small Land-crab, which burrows in the ground, 
and runs with considerable swiftness, even when encumbered 
with a bundle of food almost as big- as itself; this food is 
grass, or the gi'een stalks of ric.e, and it is amusing to see the 
Crabs sitting, as it were, upright, to cut their hay with their 
sharp pincers, then waddling off with their sheaf to their holes 
as quickly as' their sidelong pace will carry them.” The 
Land-crabs of the Antilles* have long been celebrated for 
their nocturnal and burrowing habits, and for the determina- 
tion evinced, by some species, to take the most direct line to 
the coast, when the period of visiting the sea, for the purpose 
of depositing then’ eggs, has arrived. 

Clamficcdion . — ^Among the numerous tribes- of ■ Crustacea, 
it is to be expected that 
, at considerable difference 
must exist as to the nature^ 
of their food, and a corres- » 
ponding difference in the 

form of their mouths, and»K 

the structure of those organs 
by which the food is taken. ^ 

‘ Some’ are furnished with 
jaws or mandibles suited 
forraastication ; otherswith 
• a beak or tubular apparatus 
adapted for suction. This 
enables us at once to sepa- 
rate the class info two great 
divisions, the masticating 
,ahd the suctorial. There is, 

. however, a tropical genus, 
the Liniidus or . King-crab ■ 

1; - (Fig. whose mouth 
[ < . , has no.peculiar appendages, 
but is siirrounded by/legs,. 

1,';' Mhe Edwards\Crustaces, vol. ii. pagelS. 

, pAuxi. F 
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llic 1*nFC? of v.-l)tcl) perfunn ilw? f-illr-fi ftf jav,*?; nn'1 f-'.r U-’! 
rccc'ptinii n tliird iUvi"i>.in- — Xtpnn'.nrn* hr.-’. hp-'-ri.-Jly 
ConstitiiU'd. 

Tvcvorlin" to os’.r vo'- flt-.d vxiu':, r.^ jJr.'f'olr 

mcntionfd (ps'^c T^i), v. It'u ths* vvi'-i t>‘i ’.-‘itii 

llio CVC3 Kd' dlo. Tlii-i fonn--. nn (’i; 

tiiictton. Aj'.ihs, ■■ioinf'b.'u'c thd »■::*-!■! ■-• 1 if? lr.<: !■>)■:;,■ , 
luivt'tonlf'y--; OtiivnY.linvi^tS’.f ; ♦'XU rn 'd, t!:'; i.u.-fd;! r n( 

tlic or rvp{H‘!itlr. 2 ;'-;i v^ri;?!)!!', Hy tirli rliAr.xctr-r -i tin v "sx 
ilivldod tuto f'l-ctinjn, ordvr.-, Mtb-ov'b :' t;- f.'rvo, v.-.A ? •,- -1 
All of tbo-!'. v.'hicii ovv! tV," t>f t Uoov.u j;'i I Ui.' r.;r,-i 
aro, v.'itli rc^i'.r.l t?) tfo-ir mvitiootlny {MnyV/c - h =.■,■? 
the ('VL'.'! on fuop4i>ikf. ; nrvt h;?',)' t- n ! 

{Dcmpodci),] TIu'"!'. ''(-if-ntifio teno', .ir.r'.rtlir:-.; to 

bcm’tinciY, do nothiti;^ joor,: l!tn;i <-x|(rv ■ ■, io r. uifi'-ri fit fo;*;;!, 
tlu' sntno JuonTiiufr tbftt tho •• itopl- ibiy;!! 'rt vv.-.;’ i*. 

Tho nnlnud'-. oojapo.^tti::^ t’f fir. t "-o'.'.p '.o Siii.ntiiai 
among mir natives Crioftaei;;', A.suiUafly ;• i " Kp'-i--:'. 

crabs, ’’from tbe-ir b.-ni'lli of K-x' •. -df. V/. Ti-.omp- 'ri o';-,;: i'.u 
instnneo fif one of ibr-i!'. { ///,•••; ^ Hno^'-A] (od.y t vo a (nt.-u t '-r 
inche A across tlio v hichliad r.o.oy.-.fs r tl-.ia -: !r,,-b.- •, la 

diameter uj)on liis bark, Wiil fvniart:'. tbar (irab jmi a. jr'.'.'o 
enacted the part of A tla.i for •'•mc.oic!.-.- ■ v.-y.; a ^ tio-'>y.^.O‘r 
was cricru«tcd tvlth large £U-uru-;dt. ti-.,!'aid roul 
less than ilve years oid. A scrie s of f-.ueb c>b ■ervat!' v, uuM 


* Swortl-tnll •0, riauo- of. rr[vri ^ (st^ U.-' I ssaf.? < f t! ■ f:-';-!'-.!- 

in, tlm Moutli J] IVt, tln! b iO, <.<’ v.!;i ti j; •'f-'f’ea tl.-' v. r:' uiv. — . 

(t, Alslfiminal apii^'ici.iK'O L-a^rin.i; tie- iTUOchu'- — t, Sv.f.r>.l--b;r. -.t trij!. 

■f In tliii t< n-footot Cn!'.tr;;;;‘a tl'.-'o? i< a ' il.r- 

forcnci' in the form atul tb vi-lojitiii -at <'f t!i-' tail, r.-> in ti;e Cr.th l in 
the lyib-tor; ami they ar.i tin?' »!ivi.h<l iati, f.vo very inti.v.-,*. cs'"!;; n 
Tho Ilormit-cnih.', in vhicli the tail i-? jinilonj^vd, hut il r !'.':,-! ---, !i> » .'■ 

regartlod as a ofinn-ctini; linh. Ih i'xv, Milm: T.dv.arils in his 
“Ili.itoire des Crn‘.t:ii:t--.‘’ urranjnti tlu-m in tiiree Si-eti";;-, 
by terms (■■xpres=ivc of thes-j p^vnliariti-s of structure. I’iiua — 

1st section, Jh-achi/urn, nr short-tailed, as the Crd 
2d „ Anomoiint, or irromilar-tailed, as Ilertnlt-'-r.th-. 

Sd „ lilacroura, or lohi;- tailed, as the l/Aai r, f'rav-fids, ?\-e. 

J Tlie information Riven in this iiage, and ;uhm.>vl, d.;,'d (,l--v.h, r'', 
by the initials, W, T. is derived almi>?l f-.xeludve’y fnnu a ]• '.p r on 
“tho Crustacea of Ireland, owh-r Hecapoda,” hy XViUi.w.v Tli.'U'.j 

President Xat. Ili.-t. Sfciety. Itelfa-t. puhlid.ied in Amt d- Sat. 
Hist. vols. X. xi. 18-12-0; and \vc have not semplcd, on many occorii-'iiT, 
to avail ourselves of the language there cmploycal. 
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help us to a solution of the question, “ what is the longevity 
of different species of Crustacea?” one which, at present, we 
are quite unable to answer. Those who wish to obtain 
specimens of the Spider-crabs, without going out to dredge 
for that pm-pose, will occasionally find them' along with shells, 
Star-fishesi &c. in the stomachs of the Cod and the Haddock, 

The Grabs used as food are, of course, those wliich , are 
most valued and sought after. The large edible Crab, is 
that which in the North of Ireland is known as the Crab 
{Cancer pagnrus, Leach, Fig. 57). It is distributed round 
all our coasts, and is generally taken by wicker-baskets, like 
the cage-shaped wue mouse-traps, and baited with guts of 
fish, or other garbage; but it is ^o taken byjneans of a 
piece , of hooked iron 
thrust into its retreats 
at low water. M. Ed- 
wards mentions that, on 
the French , coast, them 
weight sonaetimes .ex- 
ceeded 5 lbs.; at Fal- 
mouth it has reached 
14 lbs. In the London 
market, they veiy com- 
monly weigh 9 lbs. ; and 
some equally large have 
been taken on the Irish 
coast. The smaller edi- 
ble Crab of. British authors {Carcimis mcenas) is tlie most 
common, species round the entue coasts of Great Britain and, 
Ireland, lurldng beneath stones or tangle, or half concealed in 
the, moist sand.. It. appears to be very tenacious of life. 
Some which were buried in a garden to the depth of twelve 
or fourteen inches, with a little sea-weed placed between them 
ihd the sod, were found alive at the end of sevehteen days; 
md one individual evinced his customary promptitude in the 
ise of his nippers. . ■ , 

We learn from, Leach ^ that this 'species “is sent to London 
a immense quantities,' and eaten by the poor, who esteem^ it 

great delicacy;” and M., Edwards obser\ms it is used in like 
tanner in Paris. It, is never offered for sale in the markets 



Fig. 67 . — Cancer Pagcrcs. 


Malacdstraca Podopthalmata Britaiinije, Table 5. 
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nutivc fire, and their j'iri”'(fhjrh.'ihita.j!-'>;i to hrv.di*- h'-H -.tr; ' 
of wliich 'vvaH celehrated in conn-xion vdth tlo; h'fe,h; r,.\ 


‘‘Th'' ar.'l;'.'.'' '! I’iam a'.'! h'-r c.u-'.--.-; frl -i: 

The Pinna, nccordino to tr.olition, h -in;.; v.-r,ni ;d of th'- rp- 
proach of danger liy the olaerhy of tlie (fj-r.h, v'’; ' v;.m 
the joint and friendly occupant of lo r man Oiv ' p-'c’. i 
{Pituiotheres pi^HJn) I’o eonunon on our Iri-h co.v’.t, th ■,*; 
Mr. W, Thompson obtained fourn-en of th-ns, hy op-'nio;.'; 
eighteen of the largo or“‘ Ilofs.j-rnio'rl,” dr-''!;.:rd ojf thr 
County Pown .'diorc; and in thocomnion (.'ockh' at Venylu'.!, 
Hfr. Pall found thorn fio nliundnntly, that n)i .ut nirn- out of 
every ten Vocklva eonf/iined a Vrcih, 'I’lvo ar^d t-vr/; that '' 
C'rahs arc occasionally nnind in ono Min ad, or o-n'- Pho!.-'.. 

TJio llennit-crahs hclojo' to n difieront order. Tire tui! i i 
prolonged and .sofi, heing do.uituto of the hard calearcon i 
covering which protects the anterior portion of the l>u ly; and 
‘hence, in self-defence, the animal is ohligod to occupy sonn* 
univalve shell, which has heen deserted by its original ocv-u- 
pant. From the fact of eaclr Crah being tlius the S'ollmry 
inmate of its retreat, tho common English name has no doubt 
been bestowed, Tlio species most abundant on our coast 
(Pagurns Benihcirchis) is found in sbeUs of very vlidlrvut 
dimensions, and from time to time loaves its abode, as it fecU 
a ncccssitj' for a more commodious dwelling. It is said to 
present on such occasions an amusing spectacle, as it inserts 
tho tail successively into several empty shells, until one is 
found to fit.f We I'carn from Professor Uell, however, that 

* In Sfr. W, Tliompion's Paper. 

t Carpenter’s Zoology, page ■2a2. 
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it does riot always -wait tintil the house is vacant, but ■ occa- 
casionally ejects the rightful occupaut ve et armis.^" , 

' In the Crustacea of the next order, the tail is not only 
longer but is different in form, being, divided into five broad 



Pig. SS.t-Spiny Lobster (itEDrcED). . 


flat pieces, , SO as to act '.with great effect upon , the, water. 
' The common Lobster {Homar^ vulgaris) is perhaps the best 

* History of British Crustacea, page i73 ; Published hy Van Voorst 
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Jaiown cxamplfl; it i.n t.iVrn nil ror:ri'l tli>' t!-A:y p'vrti of 
the CD.iPt. So iniU'h im it vah:-;!, th’.t th>' li-aa; !<t ; an/i 

plaice are, in come plm-ei, cut up tu rurr.i .U th/' t*- 
bait for the Ix<h.it--’r‘pot^* Anoth-'r {!;•' S;.:r;r 


I V,> . r 


{l^cilinnrufi x'uhjarh, J'ij. fi''), nttaae ^ rv. i; b.i 
hC'ing occn-Mon;vl)}* taken «>[ r;i;ht‘-''n or tv; 
3en"th, and arci/jiiin;: co much as tv/rlve or 
It frequont-H deep vat^r, and only appr>M.(;!i'' 
spritifr, for the ptirpori-,' of laylr!-,' it/ 

Tlio Cray-il.di (/'ty. <'>S) inhr.hit.t ri’.vr/ ir: 


r-;;-r n 

fftiaa: 

J t!;-. 


mar; 


tr.'dv'.’. in 


ponr;!'.* 
^ r.. 


ct' 



* ^V. T. 

t Fifr. 69.— Kxlilblts flip loAvcr tide of the C'rsy-fish. a and i, Antrniia- 

Ey«.— (?, Auditory tuUTclo or orRan of liiarli'R Extc-nxl' Cat-jnn — 

/, Flnst p.i!r of tlioroclo legs— f, Fiilh jalr.— A. ALdomltul liOe Uc-.— i, Ta!! 
formed for swimming. 

t Fig. CO.— Shows, In Ihcir detiicjicd state, the six pair of ai V' rid-'ves who-h 
constlluto the apparatus for iiiaftlcatlon. a, Mandltdes.— t and c Mrij a-'d 
accond pnlrofjawa ornmlllis — d. r,/. Three pedr of fext-laws. 
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Ireland, l)ut is generally stated to liave been introduced. It 
is said to be possessed of great longevity: ,M. Edwards asserts, 
that it lives for more than twenty years, and cbnimues to 
grow during that entire period. - It is tb.e office of the males 
to cater for tbe female and young; and a very intelligent 
observer states, that be bas frequently seen tbem catcbing 
and breaking up small fisb as tbeir food.f On being dis- . 
turbed, botb sexes gather tbeir young imder tbeir tails; . but a 
singular difference prevails between tbe sexes, vdtb regard to 
tbe manner of protecting tbeir progeny. Tbe male, on being 
lifted, retains tbem under bis tail; but tbe female, on being 
captured, wiser than ber lord, “slaps” tbem into tbe Avater 
witb sucb force as to produce tbe effect of a sbovfcr of . rain 
upon tbe sui-face. 

Tbe cast-off sbell of many of tbe Crustacea preserves its 
former appearance so completely as to exhibit the fpim of tbe 
animal, and even its most minute appendages. . This we have 
' not been so fortunate, as to observe, but it is fully confirmed 
by tbe fblloAving note from Mr. B. Ball, who adds, at the - 
same time, some other particulars, .illustrative of habit's. 

■ “ Some years ago, I kept. a Cray-fish for a considerable time, 

, in a shallow glass ves.sel, about twenty inches in diameter, 
and containing about two inches’ depth of Avater. This animal 
gradually acquired great viciousriess, andAVould eagerly attack 
the fingers of any one who chose to put tbem Avitbin bis 
range, pui’suing the intruding digits round tbe boundaries of 
bis demesne. After be bad been thus a year in my possession, 

I was one day surprised to see a second Cray-fish in the vessel; 
but on taking tbe intruder in my hand (believing it to have 
been placed in tbe vessel by a waggish relative), it proved to 
be tbe exuviae of my old friend, so peifect as to present liis 
exact counterpart. Instead of bis usual boldness, lie noAV 
exhibited the most remarkable timidity, AAdiich continued for 
three or four days. He Avas at first quite soft, and appeared 
considerably larger than usual, but gradually grcAv firmer, and 
on the fifth day felt to tbe touch as bard as usual, and ad- 
vanced with open pincers to tbe attack of my finger, though 
eAndently not.Avitbout some. little doubtfulness of; bis poAvers. 
Before the end of the Aveekbe aa'us himself again, came on, 

Histoire des Crustacfes,. tome ii. page S30. . ^ 

; t These notices; of the Cray-fish* are entirely extracted from Mr. 
_Thompson’s article on the Crustaceii, already referred to. . ■ 
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morftlioldly tlinn rvor, ntid n'ith jcn- 
wore slinrjti'r. lit; ju-Arly tv-'u yr.ir.^ yiEh rr. 

durini^ til',; v,‘ln)li: titiU' ft-Cfivi'd nofn'..! I'.t.-t-pf*-;: t 
worms,"* 


t* r 111 ' ‘t 

,,,,, 

hr i-ro 


Tho Shfiin)'* (CVnru/on f'i/-; tnn i? 
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no;; ffi ti';:- 

.‘ihnrc.'*, mid ndj.iot'Ut ' alitic; jnur. lp '-. 

frotii 

til-,- to tj 

poutli of Ircl.'itid. Ahuiit tliiriy ymr 


, if, re •ill ■••'tv 

(‘.vjKi.sod for I'.'il!'! nt l5o!fl^^t, hut tlot si 

d.' of 

the hr.Vo:; rhh-h 

it w.m; tnlrcu linu tuuv heertuio .f.oft rtid 

no.'- V, 

;xnd til- ir’ifi'io.: 

so -cnuill .and .';<\‘iroo that thi v r.rr o" 

long.- 



Thu pr.’iv.ii ^--rntt'iu I'ij. til), 



Bomc of tlic Enpilitili niivrl;(;t5, is .still tahen uhms'l.’.hth 
Bonio localitiu.s in tho .‘ioutli aiul hut *• n (li-!- v; 


• A\'. T. 

!■ No niK)lo,:js’ i.<? iice.liM for iiitrodiu-iiiu', in thii th'- iVi! .'V, ia,' 

benutiful p.'is.eaf'c from tho wrUim;s of Arvlr.l-.irmi lU! y, 

“ Walking by the fca-sitle, in n calm t-vi-niny, upon tt r.tndv Kh- f/, 
find tcitli an ebbing tide, 1 bare fm'iiioiitly rcimtrktvl t!:e ana. ara.';' - of 
a dark cloud, or rather very titiel; mist, haneirng ov< r tli.; edge of t!:'r 
water, to the height, perhaps, of half n y.anl, and tlie brtadth of tuo or 
tlirco yards, stretching along the coa't a-, fur as tliu eye could re.it h, mi l 
always retiring witli tlio water. Wlica this cloud came to te exafum-d, 
it proved to bo notliiiig else than so much sjuico lUied vith young 
‘Slirimps,’ in the act of bounding into tin; air from tie;* slLili nv- nurgin 
of tlio water, or from tlio wet sand. If any motion of a minute aninial 
couid cxprc.s.s dcligiit, it was tiiis: — If they had me.ant to mule signs cf 
their linppiness, tlioy could not have done it more inttlh’giblv. Suppo.~.e 
then, wlmt I linve no doubt of, oaeli imlividnnl of this nnmhl-r to be in a 
state of positive enjoyment, wlmt a sum collectively, of grutiQcation ami 
pleasure, have tve before our vicwl” 
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prawns,” is a delicacy quite unkno'^vTi along the’ north-eastern 
shores of Ireland. . ' • ‘ V " 

• It would be inconsistent with bur limits to enter into Retail 
respecting the smaller Crustacea, which present themselves 4o 
om’ notice under chcumstances. so ■ varied, and at times so 
unexpected, that they often excite feelings ‘ of surprise, and 
cannot be regarded without interest. 

Certain species we find in the deep water of our bays; 
others, like the little sand-hoppers {Fig. 62), on the moist 
margin of the strand; but thei'e is, perhaps, no' place, that 
better repays our investigation than the beautiful little rock- 
pools, fringed wnth sea-weeds and corallines, and inhabited by 
^multitudes of small Crus- 
tacea, which climb upon their 
branches, or enjoy themselves 
in the clear expanse of their 
waters. It is interesting to 
know the extraordinary fer- 
tility of these apparently in- 
significant creatures, wheth er 
living in such situations or 
in the ponds and ditches; of Fiff- C 2 . — Talitrus (aiAGRiFiEo), 
om* fields. .“Jurine has, with, great fidelity, watched the 
hatching and increase of one freshwater- species {Cyclops 
guadricornis), and has given , a calculation which shows its 
amazing'fecimdity. The female carries,' on each side, a little 
packet' of eggs, and he has seen her, when isolated, lay ten 
times successively; but, in order to be within bounds, he sup- 
poses her to lay. eight times within three months, and eaoii 
■ time -only forty eggs. At the end ' of one year, this female 
.would have been the pro-' 
genitor of. 4, 442, 189, 120 ^ 
youngl”* This genus, from 
being furnished udth one 
large compound eye, bears the. 
classic name of Cyclops {Fig> 

63); but fits cannibalism is 
.worse than that of the fabled , 


t \l'-v ^ 

I". 'I- • 

-t'. /r -V' J-. " 

• ^1.- 



V y'‘> 


Fig. G3. — Cvctops (jiAGsiriED). 


* Dr. Baird, in .Mag. of Zoology and Botany, 1837, vol. i., page 314. 
See also his .work entitled “The. Natural Histoiy of the British Ento- 
mostraca,” published by the' Bay Society, 1850.— It should, perhaps, be 
mentioned, that the female, -when once fecundated, is so for life. 
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giant, for tlio motlif-r liaa born to tli'Vour h^'r nr-'n 
.1 urine, Avliilo lio nflniit^ tho fart, Jtror.f, i*i %iri‘U'-'’,!!o:! of h’^ 
little favonrite.^, that .'he ivt do ro fro;n (-hoio,', ieit 
that the hcl[)liv-:-i yutuu' c.atm'iit. ri-. i-'t tii" ."etl-.n of tl;-; 
whirlpool the mother c-iU'e,-! nrormrl h'’r, a;;-! .ar^’ tin:’, c.’.r- 
rit’il nncon;-cton,-ly int'o ih*- old o;i<r’a nj ■••.(f.h. 

Another one-fved Crti^tneoan (h'.'.-rvt". ni'‘r!t.t jn fc the rt, 
hihilion it ntfonh) of one of tho 'e .Ktrjlcing jn.-it.t.'iei'.'! of j ri>vl. 
(lential enro wliich tho little, noh-’(t tl-.an f.h<- ttrr et. >-tu 
from the Maker of all. In dratrri and dltM;.- i ti-.-re i,i f 
in ahnmlanee a minute creature, whieh, fnet’- it". hrAm-!.::! 7 
liorns (aiiioina:), ;uul it=i [-e.ruli-.r tnovoaier-.t;*., t'. eAsli:.! 1: 
urhorescent wat<’r-fle:< {iJAphr.i'i It luo!-:--’, iii.f' r. '••r;’ dl 

criistaccouH nninuil cnclMit-d in a tran'p.Are.et hivalve Ah.-!!. 
The oggrf are developed in tiie i.p-.-e het’.^'eAn th-* fi'.'dy of th * 
animal and tho Miell. Thu Itaphne eontinti'- > It-: 
oven when full grown, hut p'-ri-.he.*. vrstli t)ie cold i-f 
Ifro that .Hea-on, hovreViT, eornei on, tvo are p-o,.! 
cnedo.-cd in a horny cu'^e, mid mv throv-n lof v-itu t'e- 
Tlu:?c Iluat on the v-mtur, protected iVon* inju.m' hy tfi'dr [ ■■>■(> 
liar covering, ami from tiie/e. tlic tiunierie; i progrti*.' of »!; : 
en.'^uing summer !.•; diTive-I. X"r i'. thi • ait; tie- itnprv'gm'.t' '! 
fomalo i.s not onlv fertile for her ov.'u life, h.it th-ti': 

fertility to her femalo off-prlng hir tive or .-'iv f Uetn-., Iv,' 
generations, whether tliey l-o derived tV’r;i ilio ertli.nc.ry 
eggs or from tlioso envelMjtcd In the horny covering.*' 

It is ohviou-S, from the pavtieuktr.i v.e i:;vve ‘-.tated, that 
the Crustacea atford mutter for eiinous impiiry und p.-.tient 
investigation, whether .sought for 

“ Hy jiavod fiuintain or liy ni,!iy liru"!:. 

Or oil tlia 1) -.iclicd niareiii of t!:" 


But it will ho o.\hibiiing them in a dilfeivut light, if vre men- 
tion to our readers a species that attacks the works of man, 
and cnimhlcs into dust tho wood-work of hi.s pile.s and iloo.l- 
gates, piers, or jettic.s, constructed in .salt-water. It is the 
Limnoria tcrchransp\ a pigmy assailant, scarcelv more tlutn 


* Seo note in preceding; pairo. 

t Kirby iuul S])L‘nce’3 KiUotnology, vol. i.; W. Tlioaip'An, ia Kdinbiwgh 
New Pliil. Journal, Januiiry, ISJo.* Aiiothir .'p-a i Chetara tfrcbr^ini 
lias boon recorded ns native by Dr. Allmann, in Annals of Nat. IH^r. 
June, 18-17 ; and some fnrtlier particulars .are given by .Mr. Thon\p.s..<u ia 
tbo same periodical for Sent. 1817. 
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the one-eightli of ■ an inch' in size, but . whose destructive 
powers have been manifested on many parts both of the 
British and Irish shores. 

Some of the Crustacea possess luminous powers, . and 
together with the minute Medusae formerly mentioned (page 
41), give to the sea the splendid phosphorescence described 
by mariners. 

There is a singular* race, which we have not yet mentioned 
—those which infest the skin, the eyes, and the gills of fishes, 
and other marine animals 64). Like the.Entozoa, ^they 
are parasites; but from they situation they occupy, mtin but 
ujyon other animals, they are spoken of by some naturalists 
•under the name Epizoa. They ai*e crustaceous animals, under- 
going transformations, and ere, the brief period of their 
locomotive state is ended, selecting the situa- 
tion ' to which they afterwards adhere, Each 
species is knorvn as the parasite, not only of 
some one particular, animal, but also of some 
one particular organ. Hence their number is 
perhaps gr'eater than that of the whole class of 
fishes. The sexes are distinct, “The male 
appears always to retain his freedom, and is 
singnlar’ly smaller than the female, generally 
■ not more than a fifth part of her size.”^ 

■ We shall close this brief notice of the struc- 
ture, classification, and habits of .the Crustacea, 
by an extract from the Zoological Researches 
of Mr. J. Y. Thompson. It occurs iir his de- 
scription of the opossum shrimp, a species found 
in “ countless myriads” on some par-ts of om* 
coast, and so named fr-om a singular pouch,Fig.G4.— Lern^a 
analogous to that of the opossum, in -which the 
young are carried .about. The , spirit of .this remark is, how- 
ever, applicable to a -svide range, of objects. 

‘‘ It is in looking closely into the sti’ucture of these little 
animals, that we see 4hb perfection of the Divine Artist. 
Hatm-e’s greater productions- appear coarse, indeed, to these 
elaborate and highly-finished master-pieces; and in going 
higher and higher -with our’ magnifiers, we stUl continue to 
bring new parts and touches into -vde-sv. . If, for -instance, wa 

: • ’Owen’s Lectures, page 149, &C. 
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nh'fMTO onacf thnr uirtnli'rp v.ith tr.r ry.- -.«v. li', r; t.'.-y 
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111 tlKiWiHfltt, of thn iirtn.it'.' thvni, itlrl tl;?: 

f'-cU v.hich fupply thf-m wuli mUritn-Tit <vi ntal th If 
pTOU'iii anil li.iily t'Sp'Muliturc, "li of v, Li-ri *,vi: kn /.r 
nnalop'v they Tmi-it pO''-''V::?” 


Ci. ASJi I v.— I X I li JTA-^ 1 X < i K ri ri. 

‘''rh*' iff ••'•t Vi)'!:!: »'• I.fi j!: ■ 

to tK'j.- i!;-- !(• f'prir:,% 

An i lint ain’t-’, tl * 1 : ;■:! I ii >< i.: 
n.;h’ty i)Vr tt.n >-.51:7;, 

J'ltfi-.- fi.l'.nv.' t-‘i! (.'iri, 

iii-inc: ti> til-* iji'. •, V, 


“AYr. now conic to n d;m.-i of Artlnulata in wlil-li,” 5.11"! 
l’i*ofe?sor Owen, “the hijtheat proW'-nt of nnhual ns‘'-i.*.!'..*.h!c.i X 
folvcti, ntul the entire body and it-i app<*nd:t^e,i can be ilu-'d 
from the ground and be propi-lted thrc>iigb the air. Tlu* 
species avliicb enjoy tlie swiftest mode of traversing sii.ice 
breathe the air directly; but their organ:! of res [drat km are 
peculiarly modified, in relation to their iiowev.-* of locomotion,’'* 



Note. — T lic toUal numbor of Tristt in'cct.*! at pre-if'iit known h fl’i.itt 
3850. Yid. note by A. II. Ilaliday, l'?q. npjicnded to tta* report on 
tbo Fauna of Ireland, by Y’dliuiu Tlionip-von, Ikq. rrooeediugs UrUkk 
Association, 1843. 

* Lectures, page 192. 
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The body is deeply cut into segments, a peculiarity which 
explains the oi-igin of the word insect.* In the lower tribes 
the segments of the body are numerous, and in some cases so 
many as sixty or eighty pairs of legs may he counted on one 
individual. From this circumstance the term “Myriapoda ” 
has been applied to the Centipede [Scolppendra, Fig, 65), and 
others of similar organization {Fig. 37). 

In the true insects,, the body consists of three portions 
{Fig. 66); the head, with the “horns” or antennse, and the 
organs of sensation; the thoi-ax or chest, with the organs of 





locomotion, whether wings or legs; and the abdomen, includ- 
•ing the organs needful for nutrition and reproduction. ^ 
The heart is an elongated muscular tube, situated along 
the middle of the bach, and hence called the dorsal vessel. 
The circulating fluid is cold, transparent, and nearly, colour- 
less, t “ The action 6f the heart is accelerated, as in other 


* Latin insects,’ cuf or notchei 

1 ■Westwood, Int. to Classification of Insects, page 15, vol. i. 
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woukl itK'vitnbly cultajt'e ami fall c > rn t.> ok tn;'-,: 

the pns;-a;j;f> of the ulr t!u-y tire <lf -isrii-al to vcy; ar.tl the 
only phut ^s•h^ch >vonhl rvc-tn calctilat* <1 to obvlatr tt-.k. v, ou! [ 
ujipi-e.r tl) I> - to nnd.f tiieir .■’‘.kf ate! 
hitlexiblo. ItiilexilklUv and sthhf.-.s !;.ov- 
ever, v'otikl never d" in tlii.' car v-le-rr ih.; 
ves-els ill (juo-'tioii have to be di ^tribute,!, in 
comuh'BS ranuficalionB, ihroi'.eh r,. nuir.v 
softnmliUsteiisiblevi'eera; uniUlieproMent 
therefore, is, how to inaintniu tlii-nt per- 
innnentlyopen, iuspite of external ]>re.-nro, 
anti still niaintaiu the perfect p!i:i!;cy and 
softness of their walls, Ttu- nuale in v/hlek 
Piff. CS.-Aiu-Tnnn or ejected is as follows r—HetWeeU the 

lasEcr. two tliin layers oi which eacli air vessel 

consists, an elastic sjiiral thread f/’/y. OS) 



* Owen’s Lecture?, page 223. 
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' Fig. 69 .— Kespiratory System in Nepa (masnified). 


is inteiposecl, so as to fonn, by its . revolutions, a. firm 
cylinder of sufficient strength to.insui’e the calibre of the 
vessel from being diminished, but not at all interfering Ts-ith 
its flexibility or obstructing, its movements; and this fibre, 
delicate as it isj . may be traced Tvith the microscope even 
though the utmost ramifications of the trachese, a character 
thereby these tubes may be readily distinguished.”* 

Fig. 69.-0, Head — -b. First pair of legs — -c. First segment of thorax.— d, Base 
if wdngs. — e. Second pair of legs.-r-e', third pair of legs.—;/. Trachea3.^g-, Stjg-' 
n'ata or spiracles. — Air sacs. 

* Outline of the Animal Kingdom, by Professor Eymer Jones, p, 2G6. 
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70,— rtrnvois |’S‘ Irt*s.o7-j. 

naturallj’ Lc cxpcclod, they iimlcrgo inodiiieatio.'H, a,-- 
cording to the changing form and po\vors of tiic tamo 
insect, in its different stages of dovelopini-ut. 

^ With regard to the external senses, iiincts difu-r from the 
higher animals in the possession of ttvo processes app iided to 
the head, and Avliich, in tho Ihittcrfly, resemble dclieate horns 
tciTOinatcd by ahnob. Tlio entomologist * calls them ar.fenrur; 

Fig. 70.— A. Nervom system of an nsr-wlt;.— F., Of a flra^*tu'pfis.~C, Of a 

Stug-bcctlo.— D, Ofa Ficld-buR ( P^nMoma).—a. tlraln c, Tls« Oetiff nersti. 

— rf, Tlioracio ganglions.—^, Abdumlnal ganglioas. 

• ^Entomology is ttiat tlep.artmcnt of ^’nnlral History >v]ilcli treats of 
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the less scientific observers, horns,, or feelers; and the latter 
term shows that they are applied to external objects in such 
a manner as to indicate that they are organs of touch. There 
is also I'eason to believe they are to , some extent organs of 
hearing; but great doubt yet exists as to the precise extent 
and nature of their functions. They are very diversified in 
their form and structure, and vary not only in difiPerent genera, 
but often in the males and females of the same species. 

That insects have the sense of todch and of taste, is gene- 
rally conceded; and that of smell they have been supposed to 
possess in such perfection, that one of our most popular poets 
has asserted that' Bees return to them hives by retracing 

“ The varied scents vliicli charmed them as they fieTv.”* 


While we dissent from this poetical theory, we would by 
no means deny the powerful influence which certain odours 
exert in repelling or attracting these creatures. Of this Mr. 
Knapp gives an instance, in spealdng of one' of the Beetles, 
which from their habits are called “ Dung-chafers,’.’ One or 
two. only of the common Dor or . blind Beetle {Geotrupes. 
stercorarius) are usually seen at the same time; But, on one 
evening, such numbers of these insects, were passing, as to 
constitute a little stream. This naturally excited his attention ; 
and “I was led,” he continues, “to search into the object of 
their direct flight, as in general it is irregular and seemingly 
inquisitive. I soon found that they dropped on some recent 
nuisance; but what powers of perception must these creatui’es 
possess, drawn from, all distances and directions, by the very 
little fietor which in such a calm evening could be diffused 
around! and by what inconceivable means could odours reach 
this Beetle, so as to rouse so inert an insect into action! -but 
it is appointed one of the great scavengers of the earth, and 
marvellously endowed with powers of sensation and. means of 
effecting the pm’pose of its being.’’| • 

The sense of hearing was formerly denied to insects, even 
by naturalists so distinguished as Linnreus, and . Bonnet. 
Shakspeare entertained a diffei’ent and more correct, opinion, 
when he used the words, — 

. I will tell it softly; , 

Yon. Crickets shall not hear me.” 


Part i. 


* liogers’, “ Pleasures of Memory.” 

•(■ Journal of a' Naturalist, Sd edition; page 319. 
( 2 - . . 




08 


f.VTi;Or)L'CTI'>N* Trt 7nr,t,mr. 


On lliic point the oh^'n'nti^ir!-; of Jlnsrti hi. r,r. It:;H -r; n-t'ir:;- 
nre (piste concIis'';vc. S-.v<'r;il ot fi!-- {-• 'i i t sj ■;.rs, ; y.t,:-'n 
ho in a chnmli'T. ‘‘(‘foitinf!"! th ir (■ssn’.ie;’; or: tf 
the wliftle (iny; Imt tn'' rn-.-sroo!! th-';. h--'.r'i r. ’.i,'.-:-. 

(loor fhev ■'vrn' He ’■■fp:' .oily <1 :x i. 

of isniti'.tiiu: tli. ir :■ .sin i'. tn;.! };■• i!:.l r > .' /.-M; tl - 

door, at fir.'t ii fw.' f; r. •••■’: v ; l,j.- 
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n's if a!;’.rin>tl. 11*’ hVcc-s ■ 
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inalo, ami i(iitn; 'ii.'.t> !y c.ii::’; t-j hh 
ho fri'fim'iitly rl pvati-il uiiii th • ‘•'•■rr 

^I hero ari.' .‘-omv iis v. hn-h a-i i /■ . 

boon di-covoro'i ; hat in poa-.-ml th- y ar-- o .t < !•';, -ry o'- i 

but piv.'Ciit coartdfra'/b: v;’,ri‘-ty in l■•.! ar, ?' r:-, [ li ■ o, 

ftrncturc.f 'I'ia-y are pi.-aviaity -I-; an I v.t.-;;, m i.;;,*: 
lliein u wilier r.uipe, th:-y an- fi.'."!, i:'-..,' th. .'.r i t' u-.x-.s t-n:'' 
tacea, on peduiich, o, tho. e I'tall..! ari- movt-.vb.' '1 1 ■ ri \'l 
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fonninf; it.*; rapid avoUitieri.s on otsr p''>i;-.l >. an-! .-'tn-.n:!' 
lets. The eye.-; are •nu-tinre.; rinifi!--, .'Oai' th;:-.'.. a 
n?. "I.— iiiiinbcr of .'iiin|)!t- evi-.' are coli- cted tfco.-th i;::d are 
Gvui.li;*. tlien called coii^tlonn'rato; but the c Lis;. I 
is that which hs tornied compuutul. .Such eyi ’, v. h -n .=i‘,-u 
under the inicro=copc, iippeur to coumsi of an iufinitt' t;ur<sb.-r 
of convex hexagonal piece.s. Wlien .'leparatcd am] ns-n'e 
clean, they are a.s tran.^parent as enstah 'riieir nund' r i.-i 
extremely variable, and cannot but t^trike the rncHt in dilhre.et 
with astonishment. “ Wliat would be thought of a (pi,u,in!!ii‘d 
whose head, with the exceiitlon of the mouth and place t f 
juncture with the nech, was covered by two enornKU!" 
of eyes, numbering upwards of 12,000 in (-ach ma.-^? Yet 
snch is the condition of the organs of vision in the Dra^on-tl v.” 


“ Inspct JIiBcolJanic.s pB"? 77. 

t Kirby and Spence’s Introduction to Kntomologj-, voL iU. ’ 
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In the common Bee the same structure is not less apparent. 
The fiery eyes of many Gad-flies {Tabani^ Fig. 72), which 
present vivid bands of purple and green, are composed of 
similar. lenses, and each eye 
contains nearly seven thou- 
sand.* The Ant has 50 
lenses; the House-fly 4,000 ; 
while above 17,000 have 
been counted in the eye of 
a Butterfly, and more than 
25,000 in that of a species 
of Beetle.j" Fia. 72 — tabanus. 

It is impossible to read 

the simple facts which science thus makes known, and not be 
struck with the complexity of structure shown in those dimi- 
nutive creatures, considered with regard to only one of their 
senses and its manifold functions. Nor can we hesitate for a 
moment to attribute to the beneficence of our common Creator 
the compensating contrivances bj which the want of motion 




■ Fig. 73. — Vine-leaf attadied by the Pyralis.—i, The male. — 4 a, The female.-^ 
< b, The CaterpiUar. — 4 c. The eggs. — 4 d and 4 e, The pupje. 

^ Kirby and Spence, voL iii. f Mordella Beetle. , 
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iurr:nryvct!<>;c to 7.>>r,f>-;r. 


>- r.: 


in the cy('~^ is imre tlmn i hy th • 

'which these organs nrc 

Ko one circnm-t.uir-' with hw. [■■•r!;!.' ; 

aiTCStod the jittention oC cniinarv (/;«^ rv.-r-; r?* C’.a-h a ■. v. !;;.; 
i.-i termed their '1 ir- vrrt.'iir.-.t*- v 

thnniE;!! life, v/uh vm:at:..:s' in a':/.’’ and e.>! rrin/. v -.y 
much the e.une t'onn . wlii'-h th'-yh-. i nt h'-rih. f;: -f n 
the contrary, paw through t'»nr f t tt;> ■ ot'.-t; -r.,-:, nr: 1 th ■.■ • 
are in "cner.il di-tinetly mark*-! (I’ij.’i'J). 'ii -y nr.: sw,-.* 
contained in eye's v.-lilfh e.rr d •p-'-it'- i \.y t;: • i)’.;':-!’,; ;;i 
suitahlo sitti.-ition-, and nitlt ■: d -yrr.' of i;; ■•.•.'r th .• rare rd;;.-h 
fills us ivith admiratl'*:!, "fh-y t.h.n; ..wd-..: {ti.'l 

rapacious, ami are v.s.-ll hme.en |,y th ' n ira -e. e.fy.nh-, !:■ e,, 

ami caterpillars, aeeordiny t“ ti; > trib--'. t.^ v. j.; d: t*. i. 
iFiiJ.u). Tu thi^. con lithm IJnnvCM:; ;.!;••! tl. • ev: ! 
hirtii (ii ma4;), a-, if the per!e--t in'e.-t v. ,-r- -.k • 1 (,■: (■•-.a- 

coaled in the fiyiire oft!:-.' ('at-Tpill tr. '1 r,-.', a.,‘ • of e. 

the Ibrester iUtd the enrd-ner c-enpl r--./:!'. r:.' 't ye-i -MlIy 
from the voracity of iiv.-.-ets in tfi dr Lirv'e. r t::!;-. 'i i--ye.t,t 
much, incivewc rapidly in .-.Iz-s ciiui::;.- th-dr .‘kl.'! .■•ev s-;t! 
and p;iss into another state, in v,!u :!f, in tris--;. i-.!; 

appearance of vitality is f-r tim • rn-p '!!'!--!. '1 u * t.' ir 
of the lUutedly or Moth, v. hen tin- p ;io-l fv: t!:'. i chi'.-.ye 
arrives, seeks out a reenn- a-yhira f..rit-> p-ni 'd of h 


ness, and sn-pends itself by a thread (i Vy c V U T.'f ), t-nveljp- s 
itself in silk, makes a covt-nny of leav.-a. or ont.-mhi it"-!f In 
the earth, according to the hahitiof tise rp -ef s. S. of 
them in this state apjiear, on a miiiiatnri; scale, li!;..' Kyypti •?; 
mummies, or like an infant wrapped up in su-ad !iiny-t;!i>£h 
From this ]iccu!i:irlty the term }vtp.i (a baby) Ims b-eu ylvve. 
to them; ami chryMit', a woni of tlreek oriyin, refcrrlny to 
the briylit or golden colours which soiiu- of them di-;p!..y, 
also been applied. dVe slmll U'C the terms ptip:: and cl.ry:‘z!i; 
indiiVerently, meaning, in all cases, tlie insect in the form It 
has prior to it.s appearance in the la^t and jierfcct form; — .that 
which is termed the Imago (/'o/s. 75, 7L0> though it h.tl 
jiot until tlien its perfect or fully developed image. All ius ctn 
however, do not assume the cjulcscent state of those ja-t 
mentioned. The ymmg of the common Gnat (TVy. 70) p.iss 
tlic early stages of their existence as inliabitauts of the \r:iter, 
jerking about with great agility, or swimming with ease and 
swiftness. TJie Crickets and Coc-kro;xches are as iietive and 
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r.'.’Tr.or>trcT{‘>N' to 


lively fif tlii> perioil of lls-'or t!%vi nt 
in nppearnnce from the p'-rf-'-t ijir'. rt < 



r.f; ! th.T-r 


Wltlgr, 


r.'; ' 
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There romethlnc hi the rr)?it>':r.p1 il' o, of ih-v' 
iiighlv s<ii;rL'e.=tiv.‘. of p'.voic {h'i:;,-^!if., T!r 
crftwiiii" on tlie onrlh, th'-n r.pp-'.r'-e.t'y hf-h- -. sn 
con^trtu’teil ^■■|■■p;lh,'hr^^ then tiin-fm.'t <•:'£' th. ■ \ i f th •, 

tomb, nml, v.-Ith h 'mity of thrui ntt I p"'.'. or;-, te.'.xn vv. it ! 'T", 

rntonn.;; on the enjoyment of ;i t!-*.-.- ' t.!.?.,- of o.\! •O n-.-. !! ■;!'• • 

it i^ not siiqiri-inj? that the e,:;e!' n:- foin 1, i:; i'i t;M.!: -f res 


ti-i t 
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t.e !■ 


tioTis, a !^ytnhol of tie.' vn-^u-: r.ivl e 
tained of the life of man h'-re, of hit iep )-'' i:i th - t'V.;;'), an ; 
of the proiiabiiicy of a inert' y!or;-if;,i rtit.- of hert-: fti-r. 
“ Ptychc,” fays .an inyenion-, nmi 1 ‘.vririT, “i;: ■ in 


!> 

,1 




f-:*. ' 


Greek, the human rOMl. ami it tr.'-.u: 
ivhicli apparetitiy ftr.un,'f ihmb!!- tl;-' m; I 

is, that the llntterfiv vras a verv ar.ci /:•. t-f »i. • .•'.v;!.'"'’ 

' • * # 

A mitiihcr of terrn-i havo bt'/n emp’.My.-i! by 
to tlenotc the varii tv o': 


:i ' TV 




Ift tft'i-Ct 


but n better aeipiaintance with the hw-- tii'/ervai.''-' in t! : 
development of nnlmab* in their j- 'Vi rel :.>/•% mal a 
acenratc aefinaintance v.ith the fimcti.ji;; p rf tu:-! bytiliV.T- 
ent organs ami lis'^ne,’. in the animal fram. s ha\-.- .'tfipp-.l iL'-. t 
changes of inneh of tht ir di«t!!!-ri\<.' cie'rac.'e.r. b'l.e;'' ie. ■. 


are not, at any time, po'St:.-‘-d of v.in^s; hat i:p to th.; pi'i'e'.l 
at which wings are ih-vch'pe.l, it i.i f.itnoi that all in. 
undergo a similar f-erles of change.^. lit .•■dme, hov. cwr, ae. 
amount of chaiigo is rmtlergom-, h-Turi' i/.'i;ir liberation umn 
the egg, which others do not cxperlcneo initil they h'tVi- 
some time in the enjoyment of active t:i:i-ti.';!ee. 'i ii'- dar.Tl ■n 
of the sevcr.nl progressive stage.s of growth didVrs v. idviy in 
the several tribes; and ibis al-o tenih'd to give to e.-.eh m. 
apparently distinctive character, to which it was not in ivahtv 
entitlcd.f 

With regard to their food, insect.-i may he said tit h ; 
voroiis; for there is no animal or vegetable suhTattce wh'di 
docs not ibrm (he aliment of one or more specie.':. Sonw live 
entirely on pntrifying substances, and, by thus rentoving th-Tn, 
prevent the salubrity of onr atmospliere from being impaired ; 
others arc rapacious, and sub.sist hy the de-^traetiou of tb.u.-e 


* Xare’s iK'tsavS, i. 107. Qnoleil Iiv Kirliv au.! iv. 71. 

b Owen’s Lcetnres, pav;es gUO, H'o'i, 
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that are -weaker- than themselyes; some- feed upon timber; 
others upon leaves and gi-ass; some, like tha “-worm i’ the 
bud,” . feast on our loveliest flowers ; and others revel on the 
nectar of our choicest fruits. Some idea of the elaborate 
apparatus bj which the food is assimilated may be formed 
from an examination of the digestive system in one of the 
carnivorous Beetles (Fig- 80 ). 



Fig. 80 The head, w-ith mandibles and antennSE. — i. The crop and gizzard. 
— c, Stomach and intestine. — d. Biliary vessels. 
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jsri:riii;:crin:{ vn 


From the (livi'f.-'Uy ol* {.h*nf nri4 ’h ' yrr?.!; %a;;-;y of 
circii(n?tntic« tiii'I'T v/liich i; i-i t''>- ;:Tf,ur;’.!|y esr-rt 

Considcroijlo wodiniMtinn in th;' Frn::';:;rr r.f ti. ' r.r; i i:; 

appiindop';- — tti v/nril-, f.-f tfi" n* ; hy v -h f!, * 

fon'l is nff'i. nf.;'or>lIrr.;fy, v ,- f,;; I t? i: 'ti?:. • i 

fiiniirliod v.ith j.in-.-: for r.n 1 t''r ir.'-'/.i 

nncl, at other tiiii' -', ^rith tah*' »'t '.ery Lie'! :, 

r.drvj)tiHl fir t!ie imhitirii* of fmi-'u. /•:■■!. {;■.•• [.!■<•! of 

niiiina!,-'’, the honey of non'i-r', or th - r '-y <■: ['‘.i::’!. 

IJeforc noticin'; this a'lmir.'.h!'- sr-vh-^.y of "/re to c'e:- 
nexion svith tfie iiahit--. of (iiiivn-.';!: in trO.--, it e.-. ;/•!■■ 
well to acquire (ll-tinct id-a; «>f to - ptrt ; of v tie- trMv/,!; 
is coinpo^dl. 

'I'Jio mouth ofone of th-'ray/cl .ut K.- -t! • • ( I/.’ ’ •), 
■whicli arc constantly cm lin;,; oar y/w'.’ in e/,; ■ •/. of yr"). v ii! 
aiVonl a familiar csnmph-. It con-; / - of: y ',rt • ( 1 ij. syy 

An nfipor lipf/rzVt.'c;); a lov/er lip a Uy.;y.'- {I zi ; 
two upper jawo (r;)fuiili'>i:-’r-); nn-i tv..> IoVot j 
The motiiin of the jav.v.i; imt vettical, a', in t.';-. v, ’;tfh.Mt- 
animals, hut is horizontal; atnl the I r.ver j-i/.v* are “ -tira -z 



rfe. BI.— C*itAiii’s. Fi-. H.' — r,u;r 3 or >toi. in or Cak mi i. 


employed in holding tlic food svhkh the ujtper javrs or maH' 
dibles arc engaged in cutting to pieces. Jn s nne orders the 
seven parts are not to bo seen with .micli distinctness, some of 
them being prodigiously enlarged, and others tlimluFhed, or 
perhaps altogether wanting. 

FJs. 82.— a, Lnbrum.— <f, L-il^im f.. ^rarlllil.I ^■1 5*axt![~. TE'.s; t‘.> !,TA 

attacUoil to tliQ MaxiUte arocalicd .Afaxtt.’.jrv y 'uJ; ar.a tiic'-* Ui the Uhea-'o, 
iMbiaJ palpi. 
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To bring this varied organism fiilly into play, it is necessary 
that oacli insect should possess , the power of transporting 
itself -with ease to whatever situation its necessities require, 
and that it should be furnished, for this purpose, with organs 
of flight adapted to the varying circumstances and requirements 
of the several tribes.- These wings never exceed four in 
number. In beetles of bun-owing habits the upper pair is 
hard and homy, and serves to protect the softer membranous 
pah- when not in use. The wing-covers or shards (elytra) 
are expanded in flight, and, by their concavity, help to sustain 
the insect in the au ; hence Shakspeare’s description of 
“ The shard-borne beetle, mth his drowsy hums,” 


is not less accm-ate than poetical. In other tribes the ndngs 
resemble the finest lace; and in the butterflies and moths they 
are covered -with a mealy substance, Avhich examination under 
a lens shows to be composed of the most delicate scales, dif- 
fering in form, in size, and in colom-ing, and giving to some 
of these “ gilded butterflies” the gorgeous metallic tints for 
which they are so remarkable. 

“ The gi’and and characteristic endowment of an insect,’^ 
says Professor Owen, “is its Avings; every part of the organi- 
zation is modified in subserviency to the full fruition of these 
instruments of motion. In no other part of the animal 
kingdom is the organization for flight so perfect, so apt to 
that end, as in the class of insects. The swallow cannot 
match the dragon-fly (Fig. 83) in flight. This insect has 
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been peen (o ouf^frlp e.frl fhel'' if-; r.-.rit't ptjr'fr r of tiie f.-',. 
tlii-reil eln-'?; nny, it c.in t!r. tn.,ri’ ie. th'- e/sr th-rj any |.;ril; it 
c.'Ui ily linek'.vnnl i nrul f i<I > tn or I.-;.', m r.i 

forwards, nfid rdter it i riatr.-i’ nn th-’ ‘it ri;/;-'.'’. t'-'r:: 
These “ limhi'r fa!i-;” nr*? of v, <!■ in r.!. >t!-,‘-r i-aji -a-iry ; th 
take tlicir .'.bare in the bjiud--'-: t,i' r .-Jint:, and h n.-.-t': 
iiavc hem tertned, from r.tr'.b./y, “ rs-ri',! rilh." 

From tile Itreat imp >; of t!i>' v;in::;-, .-.ni fr;-,:-: to: 
rnndifieation5 iti t!i'-:r ■ tritcti!:;-, tio-y ti-ex:::- er.ter.'.'iy t:;: 
iia^^is for ela'isllioation ; e.fi’l v.j:iio!;t lO'-.n'.’ tsierh 
we “hail endeavour to denote the fe-ln -io’! yrcj-sy-. of in e- 
find notioe tlieir mOit atrlLtr.-- ('haraetef; : f-ate.rni i 
habits. 


ytoTr- — In t’r* hri'-f e‘it"r:\ Ii-f ;ov-‘e, r- ? f.-r tl..; n ■ e? 
riiniilieity, to th- I.!';::;- ’.a er-.t-r-. '■'.it;; tfi • i • t;'; ■ . ; il’ n-f) ■ - • 

trra .ari'l ^Ufptlptrfc, e' t!: it f; rV ! t- | f'-_ ■■■• t,,' J- j • 

!*'i'a by ('!••! Tn e"t. rn ■! ■/iei. 'I'!;* r; <t t.'-T 

poaivl t‘T!n by v.-iuch « s-b or- '.••r i h iU ?.'• j.. ee fl'- 

tfrni eeciir.': li’.it it '• '.’.a 1 1! at t’::-. i-i-a-n: -ei-:!*, t-'f’;-,; 
til- I'-.ini'-’r, r.t on;- vi-w, * li-t <■? itli tb it-, -e ; i-n'i ; 

tift literd tiyaia -liti ei ef ti; • e en ar-. ( v, -*.I I.t; . '.vii. ■;'i i e^-I! - i.t' 
tIl-‘ iff-.-ets b -bei •!;; ' to i-i.-h i-' 'il.'.i; — 


I. Coil'optiT.l, 

?h-‘,i!h'V.'i!).v-i!, 

1 - tl-y h-. 

11. Ortiiopti .M, 


eri fvts ! ..-lit:, f'r 

III. Neiir.iptera, 

n •i'V.--wi!i.o-.i, 

ii.-ig 1 

IV. Ilymenopte.’-a, 

tnf-inbr;;ii--v.-lri.'.‘-! 

, !-ea a.nt', L\ 

V, .Strejeiptera, 

t wi'tTl'lvi:’:';- !, 

‘tyio;,-. 

VI. Lepid'ilitera, 

rc.de-winged, 

biirt-r:;: -;, ?.e. 

VII. Ilcinijitcra, 

b:df-wing',-d, 

cJ-xi Vi-at.-.-r-.sio.’-p 

Vlir. Diptera, 

two-ttiliged. 

fil.-s, giM’-a 

IX. Aptcr.'i, 

•witlio'.it wifir*. 

tl-.M-j, sprii'g'tai!', V- 


TIic first of the.'o onlen GoUoptfra ([eyfe 107) v.-ai ca-ibixe-.l 5.>y 
Ari-itotlc. Tlictenn is ib rivctl frotii two t!ri-i-I. v.unls, a- Mi’in.; -ii-.itii.-'l 
or mc.Tsed win"s. Of Hectics, or Co!rop!<rfO'!i inv.-ct--, iw b e.-- ateut 
050 Irlsii spc<.ic.s, according to tins catalogu- mcr.ti 'n-.S at piy O’.', c.;! 1 
referred to licreaftcr. It must be rccidlcctcd fieit tic- tiund.- ri eju 'tc-! 
nt nny p-irticular time, a.s belonging to tli- did-.-i-fiit ord-.r.s ‘ii-u!.! f-i 
reganied as .slunving tlie extent to wliicli they b.'ul t-H-n inve ■rigat.:i! .it that 
period, and not ns repnvciiting ehlit-r the proj.'.jrti-ja actu.uiy ceU-.-cte-.l, 
or that probably existing. ' , 
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OOLEOPTERA. 



Fig. 84. . 

Pxi.Nus (magnified;. 


Fig. 85. Fig. 8G. 

Male Glow-woiwi. Female Glow-wohm. 


Airiong the various tribes of beetles constituting the present 
order, veiy great diiference exists even in our native species, 
in size and coloui-ing. The great -water-beetle (JDytisciis 
marginalis) is sufficiently poAverful to play the tyrant of the 
pool in which he lives, and even to attack and overcome small 
fishes. Others, again, arc so minute, as to live in the per- 
forations they make in flie timber of om* dwelling-houses, and 
thus to escape detection by ordinary observers.'*’ Among 
the latter may be mentioned those little beetles (Fig. 84), to 
which vulgar superstition has given the name of “Death- 
Avatch,” 

“ Tlze solemn Death-Avatch click’d the honr she died.” — G av. 


This sound, -which is only the call of the insect to its com- 
panion, has caused many a heart to throb with idle fears, 
which a slight knowledge of natural history would for ever 
haA^e, dispelled. It so exactly resembles the ticldng of a 
Avatch, that Mr. R. Ball, , by placing his watch to the wainscot 
Avhich the little beetle frequented, has caused the insect to 
respond to its ticking. ■ - 

; The structure of the mouth and of the Avings has already 

* Mr. Spence has , given an interesting account of the destruction of 
large beams of timber in the d-irelling-houses at Brussels, by one of those 
insects. “ The mischief,” he says’, is wholly caused by Ariobium 
tesseJlatum Avhich thus annually puts the good citizens of Brussels to an 
expense of several thousand pounds, much of A7hich might have possibly 
been always saved, had the real cause of the evil been IthoAvn.” — Trans- 
actions of the Entomological Society, vol. ii. page 11. 



ros 


iKTr.orjJ.’CtTiW TA 7tyitry,r. 

l)CCn rnt'iitinnt'!!, hnt if fs’' ftsvI-r J/VKi flitt ix.fh fJ-.-'r,- 
njT ntiif-itlonihi;' In iv.:'.r.y th-' v-ht-T,- 

msi':'. or, to It-'' til'' mor'o corri'ct ti-nr.. th ’ '’Ivtrp,, iir;* orno ;! 
fop-fhcr, finfi, ti< v.'i(i;:t4 cokI.-I f.~i’ I - fh'Vr.r*- O i! "iv.-n. 
!u tho /rlovv-v.-frm (/'V?. “*>), in-t-ct Htf ilo t:-A |,<r-. 

in Irehuifl/' ilie fonnl'%?‘-'3rt;: ,-tf;,I v.in/! • i, (lo.-i n ,* jr.-fn 

lo h'-'li'tij,' to tho {irn’-‘'at ort!;'r; i.nt th'^ ni-f- i-; y- oi 
('lytrn, ntlii (.f oXpin’ilvo hy tsa-.'.r! •. of r. f;:;:!! I; ", 

to .'ilinp-n fii<! conr-'o to tli" “tnqiti.’I I.-rap” 
hy tlo: nion.' sitatl.'ti.iry Thi- I'h'.t. r,I;f>-;;;S; -j.y.'.r' atl.' 

fnncifnl. apjn'nr.s to h i Iforn.' oat. hy (’i4|v-rit;;r’n;.*| 

Till' dronin^'fliitht” of th“ |)'>r-h. rt! •, {'i th * ti-i' 

lioht of tho ttuiiuniir-ovioiijuf.-'. v.'all;, ii a j*onr’ I v. ith 
over}’ one i'i familiar; nmt f jjiially voili Lno'- j; j'l tl. - {rj.ine-r 
in vhich the creature ^tarthv. ii » from otir n-viT: hv rtri!,!:;-' 
nitfiin^t onr fnceA It ia fnen thii cireum.'tanf.-e, a;; ' f:';’. tVn-.; 
any ah;-:cnce of the fen^e of vl-iion, tiiat it.-i I'l.fr'.mn;: t-pAh.-;, 
the h!in(]-hc-i.'tlf,” lia.'i li'-ro. li-Tiv.-ih r-'th poenli.ifit; •■< h ive 
hri'ii iioticeil hy Collln'i in ht'i ‘'CM-; to Kvi-fitn;.""; — 

“ N'< '.v ,uf tenf-.-'!, “ iv:' 

• Vl'l; r-.- t::- } »-•<!■- v/i."'!-. 

I(ii rlilitl Let I: '.."'.;; 

A.^ oft tfl rh -0 ’(td '.-.t til-: twhi.r'.it (’ll!:, 

tl.e {.‘Uariin i;; L '-.I!-:-, li'er;." 

This common insect nn'orils an esamohi of the inanU‘‘r In 
•which many animalH fci"n (h-ath, in onhir to d-'ceive ih'*ir 
cnomics. If taken in the liami, and to.i-’ed about, Ita h-;;? 
■will he FCt ont perfectly stiff and immoveah!-.' (which ia Itt 
postnre tvhon really dead), and will so continue until allowed 
to remain for a minute or two uiHli-tnrh'ed. If the hand he 
closed, its strength is such, that it is dUlicult, by the strongest 
pressure we can exert, to prevent its escape. 

To this lamily belongs the sacred hcotle of the I’gyptlaiH 
{Ftj. 87), whoso imago remains sculptured ou many of their 

* Tho liiinhious -worm found on fomo of the in In.-l-'.nd (ante, 
page 07 ), is not an imeet, but n specita of annelid. 

t Vide Entomologia Edinciibis, page 2uC. Tlie idea has l>tcn em- 
bodied by Moore; — 

“beautiful QS is the. bsht 

The glow-worm bangs out to allure 
Her mate to her green bower at night." 
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'obelisks and other monuments. 

Denon,* in his splendid work on 
Egypt, states that it was an 'em- 
blem of -vnsdom, strength, and 
industiy, and that it occupies the 
most distinguished place in the 
temples, not merely as an orna- 
ment, but as an object of worship. 

' Among the Egj'ptian antiquities 
preserved in the British Museum, 
is a colossal figure of this insect, 
placed upon an altar, before which 
a priest is kneeling. Similar 
figures of the insect, but of a 
small size, are frequently found on the breasts of mummies, 
and were probably worn as amulets. 

. All Egyptian travellers speak with siu’prise of the habits of 
this beetle, in collecting and rolling about a ball of dung, in 
which it deposits an egg. A similar custom" prevails in one 
of our native species {Geotrupes vernalis)\ but in districts 
where sheep are kept, it wisely saves its labom’, and inge- 
niously avaUs itself of the pellet-shaped balls of dung which 
these animals supply, and which are admirably adapted for 
its purpose, t 

Among the beetle tribes are some which are cased in' ■ 
armour of brilliant metallic lustre, and there are species found 
on vegetables which are splendid objects when them beauties 
, are revealed by the microscope. There is one which, though^ 
taken in many parts of Ireland, has not as yet been observed 
in the northern districts, and which is remarkable both 
for its beauty and its activity (Cicindela campestris). Its 
colour is a golden, green, "with white or yellow spots, and 
appears pai'ticulai’ly rich' when the insect is running rapidly 
along in the bright sunshine of a summer’s day. It is one of 
a family, justly named by Linnaeus the tigers of the insect 
tribes. • “ Though decorated "with brilliant colom’S, they, prey 
upon the whole insect race; their formidable jaws, which 
cross each other, are aimed with fearful fangs, shelving to 
what use they are, applicable; and the extreme velocity with 

* Tol. ii. page 60. ■ 

J Sturm, quoted by Kiiby and Spence, vol. ii. page '475. 



Fig. 87. — Sacred Beetle of the 
Egyptians. . 
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t)if‘ larva of a Wo'-uh 'I'ii ' -r l-\ f::;!;' v:^! a, 

hnr^ lioniy lortl; S'j), ti: - vj:’, ii il.. ' 




{Trills a hole tlironj^li the slioll, dcjnslts an lurl thu; 
iiishi's her fiitiiro oftVjinii'' with a lioii-^; for Us il-frn.H- an'l 
footl for its support. 

]^Iucli rtiore laborious is (he process by ^vliicb ttic biirybifj: 
Beetles 90) attain the same object. With miUeil 

iiidnstiy they excavate (he earth from muler the de;'.<i hoily 
of a frog, a bird, or other small animal, until at length 
it is interred to the de])th of some iiiclu's, and ccserod 


^ . 


** Kirby amt Spence, {-til. i. page 2GS. 
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over with earth. The eggs are de- 
posited in the decaying flesh, and thus 
the young grubs, when hatched, find 
themselves surrounded by a store of 
food provided by the instinctive la- 
bours of the parents. , 

We have spoken of the coleopterous 
insects more fully than we _• shall of 
those belonging to some of the other 
orders; but not more fully than their 
variety and importance desei’ve. Mr. Fig. so. 

Westwood states, that the number Bckying Bkexle. 

of species of this order’, with which entomologists are ac- 
quainted, cannot be less than 35,000 ; and he thinks it more 
than probable, that when those from foreign countries shall 
have been collected, the number will be doubled, if not 
trebled. The Berlin museum alone contains 28,000 species. 



DIFFERENT STATES OF A GEANIVOEOUS BEETLE, 
(CALOSOMA). 



Fig. 91.— . ' - Pig. 92.— Fig. S3.- 

Lauva. Imago. Pupa. 
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OUTHOITKUA.* 



This division inchulc.s in it tin? (’ockru.tchi'o, Cni:’: Gi':i ■ i • 
hopper.^, nnd Locusts, and tiioso fin^uhirdoo'/ui'^ cnMtttnM, 
from tropical countries, wliich have heen, by tonitnoti co'i.'-'iu, 
named “ \s'alking-stiel;.s” and “leaf in-axts,” S.'iae of th- 
latter, 'ivliicli wo see in our niuseums, liave the wIui,:'Ci>vit ; of 
£0 bright and frcsli a green, that we can with iliilieislty pu T' 
Buade ourselves wo are looking on an iun-et; wlitk-, othors 
present a no less striking resemblance to the colear of the 
leaf, and its deUcato reticulations, as it lies on the gruuml itt 
its withered state {Fig. 9-1). 

Another foreign insect deserves mention, hecau.-'e it has 

*■ Derived from two Groek wortL; one ^igntryuvj; atraiiiht, th,- otU-c 
n tciti^; till! aruB being longUmlinally foKUd wben ut ri U. Aleut I'u'ty 
Irish Kpcclcs. 
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obtained from its attitude tbe , appedation of the “praying 
Mantis” {Fig. 95); and popular credulity, both in Europe and 
Afi-ica, has gone so far as to assert, that a chdd or a traveller, 
who h^ lost his way, would be guided by taking one of 
these pious insects in his hand, and observing in what direction ‘ 
it pointed. They have the character of being gentle, while in 



reality they are extremely ferocious. Using one of the fore- 
legs as a sabre, they can cut off the head of an antagonist at a 
single stroke, and are so pugnacious, that the Chinese children, 
according to BaiTow, sell to their comrades bamboo cages, 
each containing a Mantis, which are put together to fight.* 
Insects of this order have jaws no less powerful than those 
of the Beetle tribes, and which are well fitted for acting upon 
the vegetables that form their principal food. Their wings 
are different from those of the Coleoptera, the wing-covers 
being less opaque, and bearing some resemblance to parch- 
ment, while the wings themselves are folded, when not in 
use, in a different manner. 



Perhaps in these countries no individual of the order is so 
rell known as the' House-cricket {Fig- 96), which common 

*. Kirby and Spence, vol. i.‘page 275 . Westwood, vol. i. page 427. . 
Pabx I. H 



iKTfinriircnoT.' to r.vo-oor. 


fX'licf rp^anl;; r>' fiirrtrnin;.: rlj'-.'rf;;!:-.'.- ' Jr;-! •.*. Tlr'r 

fijon* ■ti'ii':! ! I tl;;l i-X t.-r'! f ■ ri-v;-; (n f!; ; 

yf‘.-\K{, the, cnimb -, th*' ixiik, *.!'>''■ yvxxy, ?i: i a.u £!,<• r a ')■ 1 

rcfu.-'O of ft iln’M-l--, th'-Ir J-r’ l-.-.'. J-, -'fir-.-ir-- f.;;-/. 

p!('!!ty Is to rooi-', h-.it I: .o!ri-.t.!y ••sr-.f !t. 1;!. • fi ■ 'f, 

JvIn'Mi thi'V 'rr.J.v.' ii-'il--,-. in fl-.tli--.-. v. hi-i: ;*,r- t!r\ in..’; n*. t!: - 1-;'". 
n.ltiir.iii-t ;.-iy, tli.-.; {i->- it \ ‘■-.•'r.* 

liK'iily h-T.nn -' of Injfirl- • tion f.rVr r s'- ' '!. f '-'t ■'■m’''; 
blTOtHc {iic iM.it. !t;r-' t’;*' <•; ,.‘J: - - c ■':! n;; ;; ;;rnt: j. 

to tiu'Ir tiiir- ty •. 

frlr.iksp-'r’.rt', Mikon, rn-.-l trnn-.y •.ll;-:' I.;'.-- 

till' clitrp of ‘'til'- on ih- U- -rti;.'' i rt : !.;■■■ 

otTi.ri'i! to U a tiuon- - Su! if::;'.- i,..v t'-— 

f) - ;r-; 

'll if! it 1 : , . • *. !■ 

•Ji.i- -i: • 

i'c! i; !: -O -.o L . ' • j- 

M-; '.I.:- - . - V 

'J’lio H>'V, (Itlhfr: In tf-tr. rh “N.’/.;’,:- ;! Ji:.' 

tory of Silhonic,” v.iii;’!) it :<>■!::. s-.-.-ri - h j ; • t ■ ,i>- 

without cuintinrolntiofi, (i.-\ u*.--.-, j. l-o.,-:- t > n r:;;:-?;',.- rr.! 
hitfro-iiiio ncct'Uiit of L of i!; • J - •! t.. t r Jo,';.-'.; 

C(ttnji<;:-;ri'), In thi.- It-'; ju ‘.!y i- nr'.il.,, ti. ,c .. nr o. ' n r' 
alwiiy.s give ys {iliM-ntr.- to ti'. -.'r ,■ n .■< tr." • a.:.'! 

meloiiy, nor do hrir.dt s n’u'nr •: di pi-i-i'. Th'ri tli; 

shriiling of the FirM'Crifkot, tfioyo!., ,• !.■. n-ji jn; ! rti:-!!;! \c: 

mnrvolloiidy dolight.s sojiio h-.-nn-r.', hiliog th' ir ir.:;; F t.itlt n 
train of siinum'r ideas, of evnytlting tJ:n£ i.s r!:r;d, Vi-niurf-n-, 
niul joy oil.".” 

Tiie Cockroadu's 07), v.liich al'-i 1 h-1oi:;: to tin’ j-re- 
fcnt order, nre regarded with feelings very diff-n-nt fiS-rn t!:os‘ 
ns.'tocintc'd with the cricket."'. They devour hnad, sa-'i-.t, 
clieo.'c, woollen clothes, luid even .elioes, <)ti I-oird fido, 
harreks of rlco, corn, and other jirovi.-iuiis, are at tini- s c-,-:'.'.' 
jdetcly destroyed by them. Jn some tro[i!cal countii th v 
Ewann by myriads in old liou.X’.', making cverv i-art i'.U’nv 
beyond (Ic.scription. TJiey .‘jometime.s attack sk-i'ping persoui, 
and will even eat ilie extremities of the dead.* 

There is another insect belonging to the j.wesent onk-r, 
wJiose very imino is associated, not with disgirst, hue with 

* Westwood, Yok i. page 418. 
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terror: vre allude to the Locust (Ftff. 98). In these countries 
VTQ are happily exempt from its devastations; but a few 
detached individuals are occasionally wafted hither, and, in 
this way, so many as twenty-three species are how recorded 
as British. For some account of the 
ravages which they have at various 
times committed, we refer to - Kirby 
and Spence’s Introduction to En- 
tomology, vol. i. page 212, where 
much information on the subject has 
been careMly brought together.. The 
description given by the Prophet Joel 
is not less remarkable for its fidelity 
than its grandeur. “A fire devoureth 
before them, and behind them a 
flame bunieth: the land is as the 
Garden of Eden before them, and 
behind them a desolate wilderness; 
yea, and nothing shall escape them. 

Like the noise of chariots on the tops 
of mountains shall they leap, like the 
noise of a flame of fire that devoureth the stnbble,a5 a strong 
people set in battle array.” 





n.'Ti’.oivtrcTSon to 


IIG 


Knuuoi’TnuA/ 



Tj;. 'jI. — I'll’i > -T I■=l l>i »';>:•> tr.f. 


Tht:; onl'T of ui?-.'c*s i!UTt; i>v. li'.'' D.v. • % tf ^ Miy^ 
(lio.?, the tho ■.ru t;!, ^-.r; 1 t!;-; 

TonnUo-5, or \vhU«; 'I'hov htv.- t’.ur wlr; 

equal in fire, nUit nnni'-rnn.^ , 

sentin", in fonie fpeci--.', s.n ao^jearu': :-' <'f the tl 
'I'ito jau'.s are fitted f.>r ‘ntl jn. 


L'l 


netu'orl:. 


No oiut wiio looL'fi un-.'t} anv of onr siatlve Dr:'.;^on 




(JJbdhthr, Fig. i^fl) }n’.\vki!!jt tnn r a jii'n.! I't'. a i) 

(liiy, and marks tJio facility with ^'liich. tiivir in..vc: pr!-} h 
taken and dcvouretl, could ever fuppoi.i tliat - ?. wife- 
flying creatures had' but u few weeks b-.-forc Ir rn udiabitantn 
of the water. Yet it is there the early stagiM of tle.'ir lit- 
are passed- The femido Iw-s been tdxcrved to ilesc'-nd the 
leaf or stem of an .aquatic plant to deposit her Th - 

larva, when exclnded, is not less feri.»cions tliau the perf-et 
insect, .and is furnished with a singular apparatn?, a kind of 
mask, which is used not only for seizing its pny, Init tbr 
holding it while the jaws peifonu their ciistoinary ofiie('4 Oa 
one occasion avo lifted one of these larvic, when feeding on n 


• From two Grool; worils, one signirvln:; a nervf, the etl;;r a e'ja?. 
The term "nervi's" is commonly nppU. il to the nervnrn or e.ti'anr 
tubes by which the wings nw expaudcil. The order coawhw r.lout 
Boventy Irish spccK’s. 

■f For ft lucid description of this instrument, bco Ivirby and Sp-mc', 
vol. iii, page 125 . 
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. Tadpole, but it continued its repast without evincing the 
"slightest discomposure/ When the time, for , deserting the 
water has arrived, it climbs upon the stem or leaf of one of 
the water-plants, emerges ■ from its pupa case, and, after 
resting until its wings are expanded and dried, enters, in the 
air upon a course of the same ceasless rapacity which it had 
waged while in the water. 

Some have the wings expanded horizontally when at rest 
(Figs. 83, 99) ; others have them closed and erect (^Fig. 100) ; 



Fig. 100 . — Agbios 


but in both, the movements of the insects are so light and 
graceful, their colours so splendid, and, at the same time, so 
varied, displaying the softest green and the richest azure, 
that our neighbours, the French, have bestowed on them the 
appellation of “demoiselles;” and one of our poets has applied 
to them a corresponding term. 

“ Chasing, Trith eager hands and eyes, 

The beautiful blue damsel flies, 

That fluttered round the jasmine steins • 

Like Tvinged flowers or fljing gems.” — ^M ooee. 

The insects to which anglers give the name of May- 
flies. Fig. 101) also pass the beginning of their 
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cx^foncc in tlio voter, .^fr. Ilv:: If.';.'!.;:, / f f! -!/;,-,;, r j'.Iefil, 
some year.? n-n, the pnv-.-'-.iij!;: ? of the h or.*' of t.he 

jiotul.^ in th'' HotanI: ttani-’n, ue.ir th-.t t>va. au l f;.vo-;r'.l 
ns ■with thn folio wintt — “1 lir^t '/ 0 ?!fve'{ t!;e {‘hry-f.oo 

on the li'.af of .nn r.;]t!’.lie jdant, from v.-!-.: -!! it eri-nt 
along; the rtem nnfh'r th” WAt.-r, vs-ry n { >>*. d-'-y,; if, 

app!.'are?l tli'Mj io have t y r-ti di' " c -v,!s , 

which npproafh-'il art i to i.t, an ! .'■.wxo; 

vigonui.^ly ami rapiiily horevath tlo* oa-.-r {(.• nth. -r 

plnnti. I there t<>jh th- ia'.'rj ap, a;: i fjan l l.try;'- h.in iff 


of eg!;:’", of a grvert co!<j'.:r, c!o,e-!y r: 
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every running stream, an?! ahao-t in ev.-ry ;ittch. 'In-ie 
habitations are extroini-ly slngnlar, an! tlity-r ev'''. v, 
both in the material einploycd an 1 i;i tln-ir Ci.'.’i- 

figunrtioii- Soiinf iwe foni!<-il of niiia-aoii litti.- p!-e-vi of irncM 
nntl stcni.s of aquatic plant.s cut intf* jiuitab!-- h-n-th-'. nte.! phn.-nt 
cro.ssway.-?, farming n rude polygonal tignro; fgher? an^ 
strncted of hits of stick, or grains of siutd and grave!, cctn'-utcci 
together; and others, again, are coJiipo'iisl tif iiT~h-?v:it,-r 
bIioIIs, each containing its own profier iahabitaiit, “a co\ eri'ig,” 
ns Kirby and Bpcnco remark, “ns singnl.ir ns if a savage, 
instc.nd of clotliing him.self ■with sqiurrtd-sld.a-, .should s..-?-/ 
togetlier into n coat the animals thimisfdves,” Hut, ?ehati.‘vi.-f 
may bo tbo miUerial employed, the little builders co'itrlve to 
make them of nearly the same specific gravity as thff wari.-r, 
so ns to bo earned witliout labour, \^'hefl about ti.f as.sutiv.f 
tlio pupa state, tliey construct a land of grating at each 
extremity of tlio case, and thus provide, at tiie same tliue, fur 
respiration and defoncc. 
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Similar cases encrusted with carbonate of lime are found in 
Auvergne, in France, forming strata six. feet ill thickness, and 
extending over a considerable arejut . , 



The Ephemera (Fig. 103), whose brief period of existence 
in its perfect state has become proverbial, belongs also to this 
division. He who reads Dr. Franklin’s charming paper f con- 
taining the soliloquy of an aged Ephemera, who had lived 
“ no less than four hundred and twenty minutes,” will ever 
afterwards look with interest upon the insect which has been 
made the means of conveying a lesson so true and so com- 
prehensive. 


HYMENOPTERA.I 



The insects of this order have four veined membranous 
wings, but they are not equal in size, nor are they reticulated. 


* Lyell. Principles of Geology, yol. iv. page 165. ' 

•}■ The Ephemera, an Emblem of. Human Life. • 

jFrbm tn’O Greek words; one signifjing a membrane, the other a 
wing, all the four wings being membranous^ About 1100 Irish species. 
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nini' of .Miitiimi-r, hi> the finit c.t!:'!--! i 'I'ii! 
two guiior.itioiis ill the Ci-uni.- of ;v y-.t:’.*' An 
attar!;.-? tlir rc.l cumint ; imt v.»- h:-/.;- !i<--n ih.i'n'ii;--! 
SC(l«loH-1y avoid;; tlin !>!ai'l; carvant, an ! in tin; n. nr - 
(lefoliatinj^ pro^'n'.;.? ic-.avt-n it ijiitt*- m-.tf.n -h,;-.!. 

The (lall-ilifS (C'//n !/>;'</£?■, iV/. toM) ari* tla i- 
puiicnire plant-, ars'l. in ti;- 
tlni-i mail-', inn-rt on- i<f tin-:;- 
aloti't with an irnt.atif:,: fi;;-!, th-.- fo-ti ni 
of wliidt upon th- }>!.int pit;.!;!.,-,-- tu- 
nunir.-i or •.'all? of varl 'i’-. ri'i--, .-hap--', 
and colour;;. 'I'liut f>uiul on thr- v. i!.l 
ruse, ninl called the he-uar or lK-dt-; 4 uar 
of the noe. is well Ktioun. 'JT- -all.? 
which come to ns from the L--v,int, and 
whicli are of so inu'ottance f-w 

the JivaiminctHre of writin--j„p j^,f 
black dyc.s, are about the air.e of a hoy's tnaihle, and t-.o.-h 
contain.'! only one inhalntant; others support a mnnb.'r of 
individuals. Jilr. Wc.stwood procured so !.ir;;i- a jiuiub-.-f io. 
1 100 from one large gall found at the root of an oak. 


Fig. lOG,— Cy.’ov.'!. 


* West wood's Introduction, vol. ii. pa-c lOS. 
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The celebrated Dead Sea apples, described by Strabo, the 
existence of which was denied by some authors, have recently 
had their true nature ascertained. They are galls, not finiit, 
of a dark reddish purple, colour, and about the shape, and size 
of small figs. The inside is full of a snuff-coloured, spongy 
substance, crumbling into dust when crushed; and this fur- 
nishes the guides mth. an opportunity of playing “tricks upon 
travellers.” “ The Ai'abs,” says hir, Elliott, “ told us to bite 
it, and laughed when they saw our mouths full of dry dust.” * 
Moore has veiy felicitously referred, in his Lalla RooTcTi, to 
those 

“ Dead Sea fruits that tempt the eye, 

But turn to ashes on the lips,” 

In the next division (iGhneumonidcB, Figs. 105, 107) we 
find the insects depositing their eggs, not on- the leaf or stem 
of a tree, hilt actually in the' body of a living caterpillar. 
Because of their services in thus preventing the too great 
multiplication of insects, Linnteus gave to them the name 
Ichneumon, thus indicating an analogy in then* habits to those 
formerly attributed to the quadruped of that name, as the 
destroyer of the crocodile. About three thousand species of 
Ichneumons are at present known and described. “ They all 
deposit in living insects, chiefly while in the larva state, 

' sometimes while pupm, and even while in the egg state, but 
not, as far as is known, in perfect insects. The eggs thus 
■ deposited soon hatch into gi’ubs, which . immediately attack 
their victim, and in the end ensure its destruction. The 
number of eggs committed to each individual varies according 
to its size, and that of the grubs which are to spring from 
therh, being in most cases one only, but in others amounting 
to some hundreds. ”f : , . 

' In' order to convey an idea of the services rendered by these 
insects, Kirby and Spence infom us, “ that out of tbhty 
individuals of the common cabbage caterpillar, which Reaumur 
put in a glass. to feed, twenty-five were fatally pierced by an 
..Ichneumon; and if we compare the, myriads of caterpillars 
that often attack our cabbages and brocoli with the small, 
number of-butterflies of this species which usually, appear, we 

• Trans. Entomological Society, toI, ii. page 14. , 
f Intr. to Entomology, vol. i. page 264. 
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* liitr, to T'ntfiTOoli>;rv’, vol. i. p ine '20ij. All i!! .- •.'.■H.-o ; p .. fai-j’p 
aii'l oalihaec lieloii" to tlie ei-nin Hratsic-.;. 

f WV^tivood, vol. ii. jiaee Mfi. 

fMo-'o-j Harris. Yiil. UVitn-o.'.!, vol. ii. p-a^e 0, 

§ The three thro.ntl-liho n])iH’m\a"es at tht* e.'.tn mity of th * a'-.! vt! -a, 
in lioure 107, coiisiv.t of the ovipo,5tor, and two tibiuvuti l.'iv.eea A.l!;,h 
it lit‘3, ns in n .'-lientli, rvla-a not in u*^ 



INSECTS. ' 123 

■We now enter upon tlie examination of those insect tribes 
which congregate into large and well-regulated communities, 
and in which new powers and instincts are developed. Among 
these are the Ants, in which we mark, with wonder and 
adnuration, ■■ / - „ ■ 

The intelUgence that makes 

.■ The tiny creatures strong by social league, 

Supports the generations, multiplies ■ 

' ’ Their tribes, till we behold a spacious plain, 

Or grassy bottom, all with little hills, 

Their labour, cover’d as a lake with waves; 
i . • Thousands of cities in the desert place 

Built up of life, and food, and means of life!” 

Wordsworth, 

. It may seem .strange that , the little, busy, wingless creatures, 
that we see foraging about our fields, and gardens, with 
ceaseless activity, should be mentioned among insects having 
foiu' membranous wings. But, -if an ant’s nest be examined 
towards the end of summer, numbers of them will then be 
found possessed of these appendages. They are young Ants, 
just liberated fi’om the cocoon. The males and females rise 
together into the ah'; the males soon perish: some of the 
females return to their original home, and others, casting their 
wings aside, become the solitary founders of industrious and 
populous cities. On the neuters devolve the erection of the 
store-houses, the, making of the highways, the nursing of the 
young grubs, J;he catering for all, and many other offices 
essential to the well-being of the community. For an account 
of their labours, their sports, their wars, their ingenious 
devices, then* slave-taking expeditions, and their, modes of 
communicating information, we refer to Kirby and Spence’s 
delightful- Introduction to Entomology, , in which the most 
interesting ' observations of Gould, Hubei’, and many other 
naturalists;, have been embodied. . , - 

. The celebrated, honeyrdew of.the poets is now. found to, be 
a saccharine secretion, deposited by many species of aphides 
or plant-lice. ' Of this the ants are passionately fond, not only 
sucking it with avidity 'whenever it can be. obtained, but, in 
some cases, shutting up the aphides in apartments constracted 
specially for, the purpose, and. tending them .vrith as much 
^assiduity as we would bestow on our, milch cattle.* It is a 

* Kirby and Spence,- vol. ii. page 90. 
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Ill tills, .ntol ta;iny oth-r ; v, od;/;;!: 

the poet pive.-i tlttcraC'.: ■ to tfo- !'.•!) l -i o; t i>'jt pr--, .* 

of 111-' tiine. ’i'iie 'Tror, i;i liilt :o, !;>. : p.i.'Ini 'y afi- :i 
from the ants havin'.-; h-i-n 4 iaMiy lf; li. -ir ytj'.uy; 

alioiit ill the rtati- of {>!!p:(% at v.I.-l.h tirr •, hot;: • nn-i 

Fliaj)!', they hear s >uie rt-.'i'ntii'.an'.-i* to B, osait-. ivf rot!'; I It 
would n'ri'ivi' condrinatlim fmifi their h.-;'.".; i-va -v':.j!Iy .-. -r! 
gnawinp' at the ciid of one of the-." litih- tii'! .r;;.; L.-- ;! • — n.'C 
to extniet the f uh.-tanee of the {tr.uii, vr prrvr.et it:- ponre 
gcniiination, Init in reality to liherate the cnrhee il in h-eu' 
its oonfmoinent. 

The fact that no Kuropcan rpecie.^ of Ant .-to.'-e-i np grain, 
no way afl'ect.s the le.sson which Solunion heaiitifaliy incul- 
cates; — “Go to the ant, thou .><!iiggariU cnn-itler le-r vray.^ 
and bo wi.«o; which having no guide, oveivec-r, or ruler, prV 
vidcth her meat in tlio .sumiiKr, tiiul gatiicivth iotr feod iu the 
hnn’cst.”* Even if the insect did not collect a .supplv ('f food 
for future use, we might all, with great advanta.g •, “ cciHiiier 
her ways and ho wise.” Hut it i.s more than prolnibi-e tliat 
Solomon referred to species living in a wanner climate, and. 

* Proverbs, cinp. iv. ver. C, 7. 
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consequently, different in modes of life fi’om those which ai-e 
. indigenous here. This view is corroborated by the discovery 
made by Colonel Sykes, . of a species* living in India, which 
hoai’ds up in its cell the seeds of grass, and takes the pre- 
caution of bringing them up to the surface to dry, when wetted 
by the heavy rains peculiar to the country. 

We pass on to a tribe of Hymenopterous insects with which 
the generality of observers have but little sympathy-r-the 
Wasps. Their community consists of males, females, and 
neuters. At the commencement of spring, an impregnated 
female, "yho has survived the uunter, commences the foundation 
of a colony, which, ere the end of summer, may contain twenty 
or thirty thousand individuals. The neuters are soon brought 
forth, and set themselves sedulously to their task of forming 
cells, collecting food, and attending to the young brood. It 
is while they are engaged in these labours that we find them 
so mtrusive and troublesome. ’ 

The males and females are produced only towards autumn ; 
the males and neuters die as the season advances, and each 
of the widowed females who survives comes forth in spring 
an isolated being, to, estabhsh another city not less populous 
than that which has perished. The singular treatment the 
young grubs receive appears to us, at fii'st sight, unnatural and 
even revolting. On the approach of cold weather, they are 
dragged fi-om their, nests, and rigorously put to death by the 
old Wasps, who, until then, had laboured so assiduously for 
their support and protection. 

It is a singular fact, that the nests of these insects are 
made of a material which we are apt to regard as a modern 
invention— paper. , With their strong mandibles they cut or 
tear off portions of woody fibre, reduce it to a pulp, and, of 
^e, papier macTie thus fabricated, the cells, . and . often the 
covering of ‘ their habitations, are formed. The exterior of 
the tree-nests of some of- the foreign species is. perfectly 
white, smooth, and compact, resembling ,in appearance the 
finest pasteboard. , The nest of our common Wasp. is less 
attractive ; but when it has been cai'efully dug out of the 
earth, and the interior laid opeh' to .view, Avith its successive 
layers of symmetrical cells skilfully -supported upon ranges of 
suitable pillars, the, regularity and perfection it, displays cannot 

* Atta providens. Trans. Entomological Society, vol. i. page lOS. 
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food consists of other insects, larva' and spifler--; and, tins 
being provided, the entrance is carcfidly elost-d r.p.* 

The Bco, “that at her ilowery work dot!) sino,” is so 
associated with pleasurahlo ideas of sunshino and ilowcrs, of 


* IVcst^vood, vol. ii Kirby and Prieuce, vo!.’*. i. 
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industiy, and happiness, that -all have felt Trhat -Archdeacon 
I’aley has well . expressed, “a Bee amongst, llie flo.wers in 
spring is one of the cheerfuUest objects that can be looked upon.. 
Its life appears to, be all enjoyment; so busy and so pleased.” 

Bees may, like Wasps, be, divided into the solitary, and the 
social. . Some of, the solitary Bees, like the solitary Wasps, 
construct their cells, in a cylindrical hole, scooped out of a dry 
bank; or in one of the. vacant spaces of a stone ■wall. Others 
select the 'hollo-ws of old trees, and have occasionally been 
found in the inside of the lock of a garden gate^ taking the, 
precaution, however, to cover their nests with the woolly 
portions of certain plants, and thus to secrn'c, for their young, 
a more equable temperature.* A third .group has been termed 
Carpenter Bees, as wood 
fonns the material in 
which they excavate their, 
nests. Among these, the , 
female of one of our native 
species “chooses a, branch . 
of brier or branible, in the . 
pith of which' she exca- 
vates a canal about a foot 
long, and one , line^f or sometimes more,' hi diameter, with 
from eight to twelve cells, separated Troni each other- by ,pai’- 
titions of particles of pith glued together.” But perhaps the 
most remarkable insect of the group is the Xylocopa {Figs, 
109, 110), a large species be- 
longing to southern . Europe, 
and having wings of a beautiful 
violet colour; In the decaying 
espaliers,’ or other wood- work, , 
she . hollows out a' tunnel of ' ‘ 

twelve or- fifteen inches, which j ■ 
she divides into ten or twelve 
distinct apartments, in each of ‘ ' 

which she, deposits an , egg and 
a quantity of hOney.and pollen, , _ 

for the support of the future 

.gl’ub. Fig.. 110 .— Nest OF XrLOcopA. 

This must be a lyork of time, so that it is obvious the last 

. * Kirby and Spence, voL i. page 437 — 439. 

, "f A line is tbe twelfth part of an inch. 


Fig. lOD ^Xylocopa, OR Cahpemer Bee. 
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tho Icavc.s of treo-s and ('sj)ecial]y tho.so of tha ro-c; whenc'* 
they have obtained tlie name of leaf-cutter lice?. 

Tlio social Bee.? have, in each conmimiity, three khult of 


• Taken from Kirkv and Spence, vol. I. pni^e *1-10, vehe ^;i\ e tlet faeU 
on tho authority of Iloniiniur. 

t Kirby and Spence, vol. i, page-ii .1-10, -Mt. 
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individuals — ^^tnales, females, ' and worlcers or neuters; and, 
:ainong otHer peculiarities, they are distinguished from the 
solitary species by the secretion of the wax of which the cells 
are - constructed. The humble Bees, composing the. genus 
Bombus (Fig. Ill), are known by their large size and hairy 



. -Fig. 111.— Bostnos or HoMBtE Bbe. 


bodies, often of a black colour with orange bands.. “They 
form societies consisting of about fifty or sixty individuals, 
occasionally, however, amounting to two or three hnndrecL 
They construct their dwellings under ground, in meadows, 
•pastures, or hedge-rows, generally employing moss for this 
purpose. Their union, however, lasts only till the cold weather 
kills the gi’eat mass of the inhabitants, a few impregnated 
females alone surviving, to become the foundresses of fresh 
colonies at the .commencement of the followng spring.” ^ 

The Hive-bee is, however, the species to which above all 
■ others our interest attaches; and it is curious that much of 
our knowledge of .the habits and economy of these; insects is 
"deiived from the labours of a blind man. The elder Huber 
lost his sight at the early age of seventeen ; but, by means of 
glass, hives variously constracted, 'he was able to exhibit to 
his wife all that •was going on within them,, and by her faithful 
recital , of what’ she witnessed, and the aid of ah untiring 
investigator, M. Burnens, he amassed the material for his 
celebrated work. . Among the ancients, Aristotle, Pliny, and 
Virgil have recorded then* observations upon Bees; in modem 
times, Swammerdam, Reaumur, Latreille, Bonnet, and some 

* 'Westwoodj page 2S0. 
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demands. The droius or mules take no]>art in the l.di junu't 
the hive; and ■wlien, by the fertiUi'.atlon of the the 

• Mr. M'c.stwootl (pn"v278) estimates tht tannl..>r i;i a tiive 

nt 2,000 males, 60,000 workers, un-l cue qn.-i-n S iis.- writers sS it • 
30,000 ns the prohalih- pnjmhitioii. IVrhaji' the diir.r.i'.r.i {(, oy.i..t.s ia 
the same hive, iit ditrerent perioils, may iwcouut f-ir ttie di.rrt-p.iuey. 
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great end of their existence is effected, and the continuance 
of the community is secured, they are dragged ‘ forth, and 
mercilessly stung to death by the workers^ To this slaughter, 
which takes place in autumn,;it is probable the poet may 
have referred, in the concluding lines. . „ 

The deference with which the queen is attended in her 
progi’ess through the hive, her fierce encounters with rivals, 
the sagacity displayed by her attendants in promoting or in 
preventing these conflicts, according to the different condition 
of her subjects,, and the conduct of the virgin queen, as she 
sets forth Avith her emigrants to found cities no less populous • 
than the one they have forsaken, are , matters on which our 
space, does not allow us to dwell. But we must mention in 
what manner the anarchy which succeeds the death of the 
queen is terminated, and it is one of the examples with Avhich 
the study of natm-e abounds, that the trath is stranger than 
the fiction. , The workers select one or more cells,: containing 
the gi’ubs or young workers in their larva state. They give 
them moi’e commodious^ or, as they are termed, “royal cells;” 
they feed them with “I'oyal jelly;” and, instead of small-sized, 
sterile workers, they come forth virgin queens, Arith forms, 
instincts, and powers of production, . 
altogether different I* 

The tongue of the Bee— a - piece of 
■ adrnirablemechanism — is furnished with 
numerous muscles, and protected by 
sheaths . when not in use, yet fitted 
for being instantaneously unfolded, and 
darted into the ' blossom of a flower. 

Its structure in one of the humble Bees 
is -shoAvn - in the accompanying . figure 
{Fig. 114). . The . nectar thus SAvept , 
up is at oiice consigned to the honey- 
bag. This being done,; the tongue is 
sheathed Arith the same rapidity, rer 
tracted in part into the. mouth, and the 
remainder doubled up under the chin 
and .neck, untfl again- required. . When 
needful, the mandibles . are called into 

Pig. 114. — a, :AritennsB. — 5, Mandibles.^^, Labrnm, — A,. Maxillary palpi.— 
•MaxUlso.— ^ Lateral lobes of tongue.— g', Labial Palpi. — A, Tongue. 



Pig. 114.— Head or 
-Anthophoba. 


Kirby and Spence, vol. iL page 129. 
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Fljr. II5 SrVI.Ol‘« (UAOMUflKD). 

This order consists of only a single family 'P'aLv, ./7y. 1 1 ;') 

* See Paley's Nnturnl Tlieoln^v, I'V Lord 
f TIic term is derived fioni two (Jnvk words n'erpui,^ “.'n-it.V/J 
iriH^s," mnl wns piven by tlie Uw. Mr. Kirby, tie? illsrv.v. rer «' tli j erd. r, 
from the first pair of wiii;,'s bi-in,; ab?> tit, and reprt rented !'V twhS'd 
nuViments.” ^Ir. ^Yesl^vood refj.irds tlicu* iiisitts ns th.e m-v:'t an-'ina- 
lous nnnulose animals with which we are acquainted.’’ — VcL ii. page SSS. 
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which, however, is one of great interest to the entomologist. 
The individuals composing , it are . short-lived,' diminutire 
in size, not exceeding a quarter of an' inch, and pass the 
early . stages of their existence as parasites in' the bodies 
of Bees and Wasps, especially in those of different species of 
solitary bees. With this brief notice of their; existence, we 
proceed to the numerous families of Butterflies and Moths, 
composing the order , , , . 


LEPIDOPTERA.* 



Fig. US. — ^Peacock Butterfly. 


The wings are four in number, large, extended, covered on 
both sides with minute scales, overlapping each other like the 
slates on the roof of a house; and on their removal showing 
that the wing itself is membranous. There is a pretty little 
Moth {Fig. 117), by no means' rare in some parts of Ii*eland, 
which might, at first sight,, appear to have a greater number 
of wings; blit they are regarded as four wiiigs only, cut into 
a number of longitudinal or feather-shaped pieces, so as to 
resemble a plume or fan. 

,, The, mouth of the Lepidoptera differs much from that of 
aiiy of the insects we have hitherto been considering. The 
powerful jaws have 'disappeared, and instead of them we find 
a slender- tubular apparatus, which is carried about coiled up 

: ' .* “Scale-winged:” the wings, with few exceptions, being corered with 
fine scales, resembling feathers. . About 450 Irish species are known.- 
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They -liave been divided, according to the times of their 
appearance, into three. groups. Those that fly dxu’ing the day 
(J)iurna), or Butterflies; those that ' appear in the tvalight 
( Grejyiiscularia), or Hawk-moths ; and those that come forth 
at night (Nocturna), or Moths ; and though this arrangement 
is not very precise, it will be sufficiently so for our present 
purpose, - , ■ ■ , , 

Many of the most splendid British Butterflies are not found 
in Ireland ; and several species— as, for- exabple, the Pea- 
cock Butterfly (Fig. 116)— are taken in the South of Ireland, 
but are quite unknown in the Jsorth. Hence, as certain kinds 
have but, a limited range, each change of place brings fresh 
objects of interest before the eye of the natmhlist; and as the" 
appearance- of different species' is, periodical, a similar gratifi- 
cation is connected with each change of season. 

Sometimes lepidopterous insects, of species rare or nnkno-nm 
'in a certain locality, appear there in considerable numbers for 
a few daj'^s and then vanish not . to be seen again for years. 
Why they do so, is a question. which, in the present state of 
. om*. knowledge, we are, quite unable .to answer. . 

. But apart altogether froni the consideration of such pheno- 
mena, the person who studies the habits of this tribe of beings 
.will, in all seasons, and in the most limited locality, find full 
scope for his mental activity. What can be a more common 
, occiuTence than the escape of the Nettle Butterfly from the 
chrysalis-case. Yet, let any one mark the progress of the 
phenomena from the time the insect bursts its prison-house 
until the miniature wmgs have expanded, to them full extent 
and are ready for flight, and he' will admit the .truth which 
Piay long since inculcated. - “ There is a- greater depth of art 
' and skill in the.structm'e of the meanest insect than thou art 
able for to, fathom- or comprehend.”*' . ’ 

, The Lepidoptera.of the second .^eat division— those which 

* "Vyisdom ,of God in Creation, published 1690. 'The author, John 
Ray, F. R. S. bom in Essex, 1627, "was the soii of parents of humble 
;rank. He Ayas the founder 'of true principles of classification, both in 
Botany and Zoology,' and Avas. not more respected for his scientific 
attainments than for,- his beneAmlence and his, high moral and religious 
Avorth. Aii association for the publishing of valuable natural history 
works, has fecentlj'- been established in these kingdoms, and has called 
itself “the Ray Society,” in honour of this . truly illustrious man. It 
consists of nearly 'a thousand members; to some of its publications we 
haA'e more than once referred. 
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taken in Holy wood (Co. Down), while euyaued in leUtl!'.!-.; 
against a .sparrow. .Hy the ignorant it has b.een e.lu ay ^ re- 
garded •with .siiperslitions terror, as the prLCUr.-->r (>f war, 
pe.stilonce, and famine. 

Tlio remaining tribes are all ineltided under the common 
Jiamo of “moth.” 'J’hc word is sometimes u-eil toexpre.-i 
the extrenio of littlene.s.s. Thus, we have In Sluik.p.'.uc, ‘’a 
moth will turn the balance;” “wash every vj^th out of ids 
conscience ;” and .similar expressions. To show lo.w irr.uvnr.U-' 
is this idea of their diminutive siae, it is c.nly nc•cn•i^,uy to 
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' mention,, that the- Oak-moth measiu’cs three inches and a half 
across -the .expanded wings, and the Emperor-moth (/S'aiwrnia 
■'pavoma minor ^ Fig, 121)''is of equal dimensions. 



To such species the lines of Spencer are strictly applicable, 

“ The vdvet nap which on his wings doth lie, 

The silken down with which his back is dight, 

His broad outstretch’d horns, his airy tliighs, 

His glorious coloui's, and his glistening eyes. * 

The caterpillars of some ’moths are of large size; those of 
others are so minute that the thickness of an ordinary leaf is 
sufficient to afford them concealment, as they eat away its 
interior; — nay, half its thic^ess is sufficient, as an examina- 
tion of any leaf, showing upon one side only their whitish 
zigzag lines,' will testify. 

Some, from their peculiar movement, which seem, as if they 
were measuring the space they traverse, are called sinweyors 
(Geometroe), and they can fix themselves to a twig in a manner 
so stiff and motionless as to, seem a part pf the plant. Others, 
with inimitable skill, construct vestures for themselves of very 
different" materials, occa- 
sionally, employing what to 
us would seem the. most un- 
suitable. Some, like those 
represented in , 122, 

possess, the art of rolling a . 
leaf, so as to convert it . to 
a .habitation ; and , others, 
spinning a snow-yffiite ca- 
nopy, dwell, together in 
social communities. 

* From his poem, entitled:Minopotmos, or the Fate of the Butterfly. 
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• From Kirby mid Spence, Iiitr. vol. i, ps;;^ 32 1 
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and manufacture. About tbe year 550 ,tbe eggs --were brought 
to Constantinople, , tbence they were introduced- into Italy, andr 
under the auspices of Hemy IV, of France, the cultivation of 
sillc was commenced in his dominions.' In its various states, 
it now constitutes in many parts of the world so important an 
article of commerce, that the learned authors, -from whom we 
have taken these pai'ticulars, remark, “ that when nature ■ 

“ Sot to work millions of spinning worms, 

That in their green shops weave the smooth-hair’d silk,. 

To deck her sons.” — -IMilton. ' • 

she was conferring on them a. benefit scarcely inferior to 
that consequent upon, tbe gift of wool to the fleecy race, or a" 
fibrous rind to the flax or hemp plants.” 

HEMIPTERA.^ . 



Fig. 126 Pentatoma : , , Fig. 127. — HALTS , 

• (lower surface).! (upper sorface). 

In the insects belonging to this order the mouth is formed 
for abstracting the juices of animals, or plants (Fig. 126). 
The wiugs are four in number, partly overlapping each other, 
and with the portion towards the base of each wing tougher, or 
more coriaceous than the other portion, which is membranous. 
In spme genera the coriaceous part is so small as to be incon- 
spicuous; and such insects , have, by modern entomologists, 
been separated from the others, and designated by -a temi 
expressive of uniformity in the appearance of the wings. An 
example of this’ structure is afibrded by an insect, whose name 

* Half-ivinged. About 150 Irish species. , . 

f This figure exhibits the shape; and jointed structure of the proboscis, 
and its position when not in use. The legs and antenii® are represented 
as cut off, near. the base. , ■ ■ 
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* Till- tr.^n.^li^(ion is oxtractwl from the IhUi'miiio.;!^.!.! y. Myza.-. 
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. the summer months. It is an exudation proceeding from the 
larva of a, little insect {Aphrophora spuniarid), and affording 
it, at the same time, concealment from enemies and pro- 
tection from vicissitudes of weather. 



Fig. 129. — Larva of Aphis - ' Hg. 130— Aphis (magmfied). 
(magnified). . .. 


The minute insects which are black upon the woodbine, 
gi’een upon the rose, and . which have a cottony, appeai*ance 
upon the apple-tree, are all of them different species of 
Aphides or plant-lice {Figs. 129, 130). 

'“A feeble race, yet oft 

The sacred sons of vengeance, on whose course 
Corrosive famine waits, and kills the year.”. — Thomson. 

When very numerous, they weaken and occasionally de- 
stroy the plants . on the juices, of which they subsist. The 
saccharine fluid of which the Ants are so fond is secreted by 
the Aphides; they are preyed upon and destroyed by insects 
of other orders. . The most remarkable cfrcumstance! connected 
with their histoiy, is their extreine fecundity, and the singular 
provision for the preservation of the race from year to year. 
A common species which infests the apple, and is known as 
the American Slight (Aphis few^cra),' produces, in the course , 
of a season, eleven broods of young. The first ten broods are 
viviparous, or are brought forth alive, and consist entirely of 
females. These never attain their full development as perfect 
insects; but, being only in the larva state, bring forth young, 
and , the virgin Aphides thus produced are endowed with 
similar fecundity. But at the tenth brood this power ceases. 
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J»OrOM!CTA. ^ 



• Owen, pn£;e T'lWr I'.v-i* jiote, [' '..p- 151 . 
f IVestwood, pages -US, -f li'. 
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rapidly along, or peifonn a moi*e unusual 
feat — that of walking upon the siuface of 
water. . 

To the present order belongs one in- 
sect, universally regai'ded as a very dis- 
gusting visitant (the Bed-bug, Cimex, 

. lectularius, Fig. 133). This creatui’e 
would appear to be much more common 
now than in the days of Queen Elizabeth ; 
for, although Shakspeare mentions several 
insects in his plays, and the word Bug 
occui's five or six times, it is never ap- 
plied to the insect, but is always used 
as synonymous with Bugbear.^ It is 
destitute of wings, difiering in this 
respect from some of those (Figs. 126, 
127) which feed on the juices of 
plants^ and are sometimes of large 
size and brilliant colours. . 



Fig. 132 .— Nepa. 



• Fig. 133 Bed-bdo 

. ; (MAOSIFIKD). DIPTERA.t 

This order consists entirely of two-winged flies. The wings 
are membranous. The mouth is formed for suction; and in 
. certain tribes, such as the Gnat 134), the Gad-flies, &c. 

^ it is furnished with lancet dr razor-shaped organs, to enable 
it to pierce -the skin. So great is the number, not only of 
individuals but of species, that above a thousand species Mly 
, described and named are recorded as indigenous to Ireland. 

. We do not, therefore, attempt any enumei'ation of the different 
families or, their distinguishing characteristics, but merely 
bring forward a few examples of them powers, whether bene- 
'ficial or injurious. - 

The larvEe of some species live in the most disgustmg 
- substances, arid speedily effect their, removal. Of the family 
(Illuscidce) to which the House-fly,' the Blue Bottle-fly, cfec. 
belong, Meigen .has described nearly 1,700 European species. 
■Among these are the Flesh-flies, whose office it is to consume 


* Thus, “Tush! tush! fear hoys with iuffs," 

. “ The bu^ which you will fright me ■with I seek.” 
I Two •n’inged. About lOoO Irish species. 
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• 'Wo.qlmird, page 5GP, on tlie nathorify of De Cc-.-r asid Itcanmur. 
t Travels, vol. il jiage oh. 


, INSECTS. 


145 


tected from the Mosquitos by creeping mto a kind of sack 
sufficient only for the covering of a single person.* * * § ■ 

Let us , now notice, with equal bi'evity, the sufferings 
infficted by insects on some of our' domestic animals. No 
words which we could use for this purpose woidd be so 
graphic as those of Spencer: — , . 


“ As -when a swarine of Gnats at eventide 
Out of the fennes of Allan doe arise, 

Their murmuring, small trumpets sounden -wide; 

Whiles in- the air their clust’ring armies flyes, 

That as a doud doth seem to dim the skyes; 

Ne man nor beast may rest, or take repast, 

For their sharp •u'ounds and noyous injuries; 

’Till the, fierce northern -udnd, -ndth blustering blast, 

Doth blowe them, quite aAvay, and in the ocean cast." 

Faert Queene, Book II. c. is. st. 16. 


v-'v 

O '.v -w ' T 



Besides being subjected to the biting of Gnats, our horses 
and oxen , suffer from the various species of Gad-flies (Taha- 
nidce^ . Fig, 135), ;V^hich make them the peculiar object of 
attack. They pierce the skin, and suck the blood, their, 
razor-shaped weapons per- . 
forming the double office 
of making the wound and 
pumping ■ out the- liquid. 

The peculiar noise which 
they make, and which has 
gained them the name of 
“the breeze,” constitutes 
of itself a source of fright 
and annoy ance.f , - 

- Perhaps the terror- caused by the Bot-flies, or CEstri (Fig- 
136); is still more striking; it has long been observed, for it 
is accurately described by yh'gil.| Each species of (Estrns 
not only selects the peculiar; species of quadruped on which it 
is parasitic, but, with unfailing instmet fixes its- eggs in the 
situation best adapted for. the welfare of. its future progeny.§ 
Thus, the species Avhich attacks the ox deposits , its eggs on 
the back of the animal, and these, when hatched, produce the 




Pig. 135.— Tabaucs. 


* Travels by Ed-ward Daniel Clarke;- LL. D. 2d edition, page 387. 

f West-wood, page 539. „ 

$ Georgies, Book III. , , , , , 

§ Bracey Clarke in Trans. tinna!an Society. , 
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to the greater or less density of the mass, from that of light 
vapour to black smoke, the columns not only differing in this 
respect from each other, but each column being frequently 
different in different parts. They might have been mistaken 
for dark smoke-vri’eaths but for .their general tmiforinity of 
breadth, and for a gi-aceful and easy undulation, similar to that 
of the tail of a boy’s kite, when at some height and tolerably 
steady. The individual insects flew about in each column in 
a confused and whirling multitude, without presenting in their 
mazy dance any of those regular figures which Gnats frequently 
exhibit over pools of water, while the motion of thefr wings 
filled the air with a peculiar and not unmelodious humming 
noise. The columns rose perpendicularly to the height of fr’om 
30 to 60 feet, and in some instances to the height of 80 feet. 
They were equally abundant over trees of every kind, as ash, 
beech, birch, poplar, &c. ; and so numerous were these distinct 
columns, that so many as from 200 to 300 were Ausible at 
the same time. As each column was every instant undergoing 
a change in density of colour, diameter, elevation, or fonn, 
the phenomenon was one of exceeding interest, especially 
as connected with the living myriads which, in these aerial 
gambols, gave expression to their enjoyment.” 

■ If we ask, why do they thus associate together? by what 
principle are they impelled to congi’egate in this ever-varying 
dance? we ate unable to give any reply to the question more 
just, or more philosophical, than that suggested by the Poet : — 

“ Nor wanting .here, to entertain the thouglat, 

Creatures that in communities exist, 

Less as might seem for general guardianship, 

Or through dependence upon mutual aid, 

Than by participation of delight 

And a strict fellowship of love combined; 

"What other spirit can it be that prompts 
The gilded Summer-flies to mix and weave 
Their sports together in the solar beam. 

Or in the gloom of twilight hum their joy?” — ^Wordswortil 
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The LiHSKiMH orih.'i* /l/sTn! is rish.livl i-<t hy i 
legists into foi:r onh-rs. 

J. — l!!S'''C£! v.-!ii):h eri' {i. : 

feet, .•Jilcli .IS the C>;!itiji''‘iie niA the Mill jViI -, 
order. Tlie Centij'ede J'ij. l.'fj 





in its Jinbits, nn Irifti-e,; a po! ;■ set-s ti 
inflicted by its iiiruidih!!.:!. S.itii - 
Centipede are alv>vc a fo.-,)* in I 

fonnidahlc. 'i'iie Milh jied’- I'i;. \ ‘.Vj) i 

on decaying vogetahli- mattf-r, .'ind i-. u-'i's-:: 
the bark of tree -, coiled up like the inahi -pr;!; 



ir. Thysakouka (friiujecl-tait). — In this on] 
diversity of structure; but the peculiarity \vl 
of the oi'dcr is derived, will be miderstood i 

• Without wlwjs. The CrL'jt£(u-e«i ar,*.! .-trctr’i'u' 
Btilute distinct classes, were furuicrly include’! in thu 
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"Fig. 140), representing an insect "wliicli frequents stony places, 
and is allied, in its structure, to that found in sugar (Lepisma). 
The name Podura, meaning literally a “leg in the tail,” was 
bestowed by Linnjeus on those which have the tail forked 



y Fig. 142. — The comhoh Louse 

(magwified), -with the eggs 
Fig. 140. the nathbai. siee and maq- 


Machilis (magnified). nified. 

(Fig. 141). It, is kept bent underneath the body when not 
in use ; when unbent it acts as a spring, and has ^ven origin 
to their ^English name of Spring-tails.”* Some species 
abound on pools, leaping even on the surface of the water; 
others may be found under stones or beneath decaying leaves. 

III. Parasita.— The Louse {Fig. 142) and its allies — 
insects parasitic on -man and the lower animals — form the 
numerous but unpopular genera comprised in the present order. 

* A Paper, by Kobert Templeton, Esq. on the Irish species of spring- 
tailed insects, is published in the . Transactions of the Entomological 
Society, vol. i. . ' , 
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The present class hielinles Mites, Pcorpi-'i;-:, l 
They exhibit a more coiicentratc.l state of th>- la-rvo’.;-! sy. t-j:: 
than insects; they do not inuler^o simil.ir tr.u: *; 
and in the larger tribes there is a higlwr eotoUilM!! t f th - 
respiratory system; for they hreatlio nnt by air tub--<, lat ly 
“air sacs, or hmgs.”*^ They difiiT from tree in-' Ct ';. a!.-.\ Tn 
their liaring four pair instead of three p.air of f -y . 

The eyes vary in mnnher and position, hat are m u-r 
compound. Spiders have the sense of h;-;irify, bet mitl-r 
the organ nor its situation is known: the sarim tuay l e .viid 
of the sense of smoU. 


• Owen, pngf.s250, 2jl 257 , iCe, 
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All Spiders secrete a poisonons fluid, •which is, no doubt, for- 
midable and even fatal to insects, , though it produces but little 
effect on the human frame. The poison is conveyed through 
a perforated fang in the mandibles. In the Scorpion {Fig. 1 45), 



on the contrary, it is lodged in the extremity of the slender 
flexible tail, and the wound is inflicted by the recurved sting 
by which the tail is terminated. 

Spiders have another secretion, still better known; — that 
which furnishes the material of which their threads are com- 
posed. The little teats, whence the threads proceed, ai’e at 
the hinder extremity of the body, and are four, six, or eight 
in number. Each of these is composed of orifices so fine, that 
Leeuwenhoek and other eminent microscopic observers have 
regarded a Spider’s thread, even when so fine that it is almost 
imperceptible to our senses, not as a single line, but as a rope 
composed of at least four thousand strands. From Mr. 
Blackwall’s observations, there is reason to think that this 
estimate is too high, and that the total number of the papillce, 
whence the lines proceed, does not greatly exceed a thousand; 
yet, even admitting this to be the case, our wonder at the 
complex structm’e of a Spider’s thread is scarcely lessened.* ■ 

That any creature could 'be found, to fabricate a net, not less 
ingenious than that of the fisherman, for the capture of its 
prey; that it should fix it in the right place, and then patiently 
await the result, is a proceeding so strange, that if we did not 
see it done daily before om' eyes by the common House-spider 
. and Garden-spider, it would seem wonderful ; but how much 
■is our wonder increased when we think of the complex fabric 

f ■ , ■ 

* Trans. Linnsan Society, vol. xvi. page 220. 
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of cnch single thread, and then of th--' ninde-rnafl'M! prr'-f'-on 
and rapidity with wjileh, in o-rtain f-iar;, th ^ i! 't i'vff'ii 
COlistnicted; iilid to add to ail thi-i, a-, an v^nr-.p!,- of th' 
wonders which the inn,-t oonunort things exhiidt n!; :: ran ri:'!/ 
examined, the net of tlie (i,ird"!i-;.j>: l-. r •. <>! t d-'v 

tillCt kinds of silk. 'J’he thraada forining th • : '-h r.' ■ 

arc compo.'cd of n sill: tniieh inur*' ida =.’!.* tlmn th. it (■; th - 
ravs: and are .'•tudded oviw v.-ltii rnioiitc gj '''<•;!••. of .% 
glim, snllicifiitly ndlie-dve t" retai;! e.fiy irv w 
comes in contact with It. A n •£ <'f av> r;v:.- 
cstimatcil hy Mr, rdackn.a!!, to contain “f t.h"’' y;.' " 

bides, and a large m-t of f.itirti '-n t.r - iKt-.--'.-, in.-!- - ; In d.' 
120,000; and yet .such a net v,-5il b; comii.’ I in m 

(JSpeira apndl^ct) in aliotit forty mine;*-.', on av 
if no intorniption o-cettr.* Jn (n-di'eary cimi:;; tl-.e 
threads lose their viscidity by expo are to tlo- ah-, .n-; I ri- jn.-m 
to bavc it renewed every tv-'enty-fo-ir !i.e;r\ .Ki.y . t • ■r,.-;-, 
by Ecattoriiig a little fim; dis.t over th - v, rf>. t.-’.y ■■■.th.’y 
bimself that it la rotaim'd nnlv on tli’ cirri'* v. hrr.' rh- i" 


I 

I ^ 


globules arc placed, ami U’>t np'iii tlm ra.dihl It't.h- rl ; nl --. 
.are removed, both limvi an- nna Ih'-dv-'-, but in i-rh -!- i"--,, 
they are essentially diUhn-nt, th-' cln-:.! Ih. • b.-:;;;; 

parent and highly elagle, v.liilr th'* r-ji!'.-! bn a.-' , ; ; 
and possess oidy a im>!b‘nui- d'-gr,- of *•! i-ri 'i ■ y 
nomcr tinds the opaf|ii'’ jII!; of thr ra!!).! lin ! c.;' th - 
egg-bag a conveiiii'iit sub ■tltntc- ft>r {-'.itlii •, v. !;•»■>. In tl • 
scopes attached to bis Iiotnim.-nt :; but tl:- '’lib i.'f ib- rh,.--! -.r 
lines being tnmspar<'iit, I*, from that cin u;!. u;; d-! • 
for his purpose-^ 'I'he lu-t/. of ; SpM ar- c -t-.L 
underwater — the secretion b-ing inndubl- — ml ar- .n-rn-l 
out for the capture of mpiatie iio-ct u 

A great deal of fal-c criinmi-fratlon li:;- b- u 1 • tn',,-.! 
upon the flies which fall victims to th- voradtv of t;..- y.,,; ! -y, 
-who has accordingly been regarded as Cunul!!.; ai. I si 
mixture abliorred,” But con.sidered aright, tin n- !-. v. < esu -I-.v 
hi any animal oxerclshig, for its support, tl:- p.ovi-r,'. v, hi. 
which it has been endowed by its Creator. It t'o -., i,..t bib 


• Trans. Linnnjan S.yciely, vol. xvi. pig.* -trs'. 
t Kirby and Spence, vol. i. p.tgi-dlO. 

t Tins fact lias Wen very kindly ootii!Tnii:i-.u .1 t- o' t v tl 
Dr. TiOlnnson, Armagli Observatory.’ Tb- siU: ifi-:-,- , n.int p-,.. if \\ 
from tlie egg-bags of tlio common Garden Spi-tir (/.V.-io- ibn./.:.: jg 
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fj’om 'wantonDess but from necessity. It must MU, or it must 
.cease to live. - 

Gossamer, the origin of ■which ■was formerly conjectural, is 
now known to be the production of a minute Spider, Spencer 
spealvs of it as “ scorched dew,” and Thomson regards it as 
“ the filmy threads of dew evaporate.” 

' Spiders have been di^vided into families, which present very 
considerable differences in their modes of life. Some are 
hunters, and live by the chase; some leap upon their prey; 
some more deliberately move sideways or backwards, as the 
exigency requires; some fix long threads and prowl about 
them to secure their game, while others construct nets of 
various kinds in the am, or exercise their skill in the water. 

Not less varied are their habitations. Perhaps the most 
remarkable is that of the My gale ccemeniaria, who, ha^ving 
formed a subterraneous tube or gallery, lines it ■with silk, and 
constructs a door formed of several coats of cemented earth 


and silk. “This door (Fig. 146) the ingenious artist fixes 
to the entrance of her galleiy by a hinge of silk; and, as if 
acquainted with the laws of gravity, she invariably fixes the 
binge at the highest side of the opening, so that the door, 
when pushed up, shuts again 


aa 


by its o^wn weight.” The 
part against which it closes 
■With great accuracy, and the 
defences by which it is secured, 
are not less excellent as me- 
chanical contrivances. 

The female Spiderisremark- ' . 

able for her parental afiection. 

One species (Epeira fasciata) 
makes an elaborate envelope for 
her eggs, attaches it to a branch' ,, 
of a high tree, and guards it 

with ceaseless vigilance. , The habits of another are thus 
described by Professor Hentz : “ When a mother is found with 
the cocoon . containing the progeny, if this be forcibly ' torn 
from her, she turns round and grasps it with her mandibulm 




Pig. 116.— Nest of Mvgale, 


(mandibles). All her limbs; one by one, may then be torn 
from her body without forcing her 'to abandon her hold. But ' ■ 
if, without mangling the mother, the cocoon be. skilfully 
removed from her, and suddenly thrown out of sight, she 
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y^OTC. — 1851. Avsuiiv.-',^ I'U. Ti;- t-rr;.-.; iril;; 

ajtliuk'B" find " Inrvr. u-'' t-i'i nC' r .••■.!; iM-r - I ■■i! , ’ ; 
npjdicalle. Tiif Knocc.- -.ivi’ <>v/c- £!>•;•' i.rl !;■>: t > f 

nphidt’S*, but to R'.xb ;:.’, Indivldn-ik v/LIch t-.rr r-ij i! ! : f-p’o> 

diiction by n prooi-f.u-? / “'J'b'- r/j i' r t!: • 

of Dr- Burnet, "nrc rUuatrd Jn nionilii'ir!;! roe. :, bl. - tJ • 
ceE.^ive jointE of conf.-rvoid pbvut-:, iviid Kf:.- f;o: I'r: .! ■■■•d i;; 
Kpecinl tube." ""Whitt intt.-rpriUi'!i>n r.h'\![ v,i: y.;' t.!-. t!. 
reproductive part.*; — tlicfe nionilifurm ruv-ri nt y-rr;: ■ ’ " t _• * 

idi exlstin" ppecial tJieoric.s reiatint; to rt'f rfdi.-U 'r!, Vr.- oh. 
Korving pliysiologi.-it would br l. ft no nU.-rnitti vc Jjiit t > f 
them ushti'ls, true gviniuie, wliieli f.pri>iu fi'v>;;i th .- ir;ir:i'.i :. : h 

of the aplik-, exactly li!:e bud:;, uom the 
Polype.” — Dr.Burnclt on the devt-lopnifut of vivijv.roi.t v .h;,; ; 
American Joiiiniil of .Science and ArtA January, IbCh ‘ 
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“Oil! "ivliat an endlesse work have -I in hand, 

To count the sea’s abundant progeny! 

Whose fruitful seede farre passeth those in land, 

And also those which wonne in the azure sky; 

And much more eath to tell the starres on hy 
Albe they endlesse seeme in estimation; 

Then to recount the sea’s posterity, 

So fertile he the flouds in generation, 

So huge their numbers, and so numherlesse their nation.” 

Spenser’s Faery Queene, Book iv. canto xii. 



The soffc-bodled animals, to wliicli tbe term Molliisca” is 
applied, constitute anotlier of tbe primary groups of tlie animal 
kingdom. In them we see no longer tke jointed or articulated 
structure ebaracteristie of the Crustacea and insects. Tbe 
body, as tbe very name of tbe group implies, is soft, and it is 
devoid of tbe jointed legs, which, in some of tbe preceding 
tribes, were applied to such diversified uses. ' Tbe nervous 
system is also djfierent, being xmsymmetrical; it consists of a 
ring surrounding tbe gullet, with one or two ganglions or 
knots of nervous matter connected with similar masses in 
otber parts of tbe body. “The blood is colourless, 'or not 
red,”* and tbe respiratory organ or gill, which is never 

* Owen, page 13. 
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iSTttonrcrinN* to rmr.n'iv. 


vnnlin'', prc 50 nt=; <liv>'r.^Uy 5tj po .ition nf’/l 
is, ill soino spccio.^N, a very ri'niorka!'!*' r.fj'l nifrar'ir-' 
Tlio Mollus'^T. nrn vf-ry ivid-.-ly rd»Kir; i;f^.T 

in tropical and nrctic .‘‘-mj’, biit in a: 

Some, round our coa-U.-s an: found litirl -d in ? vr-.d 
Otliers coiistnict their tUve!liu;:t in tndnr.it.-d <d ty, 
in limostoiu: rock.'^ Some pp--’(:i-,-. (/Vy, 117) d 
sunny nooks, on the luarpri of fre.-.h-r/ati-r ; 
rapid anil iniyhty rlver.-i; and oth‘Ti iteadi in th- 
depths ■which have hren hut fcMorn c.xtdori';’ hv t: 
of the naturalist. Hut thoti"h the ftriMter nrind '^-.- nr 
all arc not ro. Tfsc tern'.lrial sp-.--d--.\ even In 
country, arc found in our parttins, u'.ir t:ird •?■.', 
plantations; some may he found on randy hink-', 
moist and shady placvi; sorno lurkin;' un i-r e.I:;.‘-r 
and others at various heights on the tnmk.'. of our t\- 


»r4 ,K •s /I 

‘ (d.ji'Cf.. 

r.'/t ordv 
n l river-u 
f.r tnnd; 
and ever; 

’ i" q-d-i 

; • in 

0 =-r.s;; ;i,» 

; d r‘‘d “*■* 
o;--, 
r)(;r f'V.-;'. 
and onr 
o,”,!'; n"': in 
ed l-xv.-n 




The tieaHtlfid variety of form {J'ij'. Id.S, cl'-.) c!.. 

servablc in the shells of dillerent i of MoHii :'.-.-'., h,: in ■.■dl 
ages, attracted attention; and the, •-ph-n l-.-ir of the'i- c d niiny 
is not snrjiassod hy that of our hrighto'!: ge.ril-n-f jv . r-,. Irr 
some respects it is even superior, for their mo.; dn’i;.;t.- 
become liero unfading and permanent; am! a {I' eeli-ir : ti imcnie 
of tlic surface gives rise, occasionally to irid- •■..‘■•.nt bu n 
Among savage tribes, shells are fonm-ii hito m-'.nt- 

ments, and aiiplied to iiurnberless uses. la a [,;rc of AtVim 
a species of shell called “ cowry” is the current e.nn. '1 hi; 
wampum belts of some of the North Atm.nhnaa IndiiiH, 
. whether constituting their records or pivsent-. d to stra::„''n-i 
when they enter into or recognise a treatv of auntv, ere 
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formed of shells. “ The thin inner layers of some large flat 
bivalves, when polished, are used in the south of China, and 
in .India, instead of glass, for Tsindows.”^ Many of the do- 
mestic utensils of uncivilised nations are shells; and they are 
converted into drinking-cups, knives, spoons, fishing-hooks, 
and even razors. “ In Zetlan,d, one of our common univalve 
shells (Fusus antiquus), suspended horizontally by a cord, is 
used as a lamp, the canal serving to hold the wick, and the 
cavity to contain the oil.” In former times the scallop 
(Pecten maximm, or opei'cularis) was wom by religious pil- 
gi’ims, a custom occasionally refeiTed to by our poets. Thus, 
Parnell says of his hermit, — 

“ He quits his cell, the pilgrim staff he bore, 

And fixed the scallop in his hat before.” 

The difference in point of size is not less remarkable than 
that of the form and colouring. The Tridacna, or Giant 
Clamp-shell (Fig- 150) is said to attain occasionally a weight 



of more than 500 pounds; from which cu'cumstance the story 
may have originated of an oyster which funiished a dinner to 
a whole regiment Let us, in imagination, contrast with, this 
the microscopic chambered shells, of which Soldari collected 
the astonishing number of 1 0,454, t from less than an ounce 
and a half of stone found in the hills of Casciana, in Tuscany. 
“ Some idea of the diminutive size of these shells may be 

* From a series of papers on JIolluscous' animals. inlMag.Hat.Hist., 
from the pen of Dr Johnston, author of Hist, of British Zoophytes, &c. 

t Dr. Bucldand's Bridgewater Treatise, vol. i. page 117. . They were 
doubtless jPoi-flOTiKiyera, shells, not produced by mollnsca, but by 
Mliizopods, animals of a much lower organization. Aiite, p. 4. ' - 
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fornnctl iVom Uio circtiin-tntKV, ffint nft.h-TA 

papicn tliroiij^h n p-ijirT la v.-liifiJi hos*'.'. hrA pra-v*':! v aa 
a, needle of tite ‘■•inali'';'* f I-e.” 1‘vra e.lth vit pna'-M l>) i 
co«ntrif'.=;, or liavinj: roccjurr." ta tlie ir.‘':r:.- r.v* v.-;- !;.7,vr,^ uu 
oiir on'ii j;]iori‘-'’, f.f .■h -lf: rf ;:ir.r!-.ta! • i -r fac-r 

ininiilene,-'. On one ov-'-.vdon v;o pi'l; -r “.I < ; 

a pmall univalve slioil r:nri-'.’ht. — r,. 7 rtTarfk ), v-j;; 

v,-as lyii!": in dark, irre^nlar or; t?;' -'‘‘rarr 1, f.-.'t 

Uelfast. It I'oro conMrivra?)!'-; n-.- in 
tlu! coininoii fnadi'V.'ator rpene-^; (/■<y. 15 1). 'll', v.oa,':,'. o! 

four tjuili-f, v,}i*.:ri li!!:.! V'ith thr-'o v,;'.* 

t 80 grain®; nnd, a-; of th • 

with tlieir contained :Ulif!^‘.!^ v.vlgl. -d tv/u 
griiin,''', the imtnher of ykell- th;:*. ■ -.'d, 

8S0. ThiMViright of the % an I tfrvk’ 
tent®, wlien endo 'cl in a ! v/.m t "; tJ.’-T: 
half an ounce; raid v.'o were, th .re fore, : -. I 
to tran-nnit S?0 living; tn-.-rnaLr an 1 th-dr 


n;:. K'-i. tioiH from iidfa ;t to iJeMia., { '-r nr dl., I'e: or;-- 
r*Lreis*. jietiiiy. 

Wc have ju.®l «®cd tie' worl “ Ivd ■tat' e,-,*,” r.t'. l t: I*, irr. 
this liglit that rdioll,-? yhotiM 1;“ viewed, d'h are r; 
tilhl ])rodnctIoiH fonned nsendy to ' th* ■■•.r; 

niausion.s con.dnic’.ed liy inonu-.-o-H f r Eo-ir i.-wn 

especial ii.®o and safetj'. IIow mudi ii tJ;- vo.-rt,*! t/f a d-rei; 
enhanced in onr cvv.s by thl; o;e.‘ cor:’- l-Tat!' .v.! Jr 

seemed little else titan a toy, 1 *. pn.tty th!:!r; *.» 1 Jwk v.r, and 
nothing further; but now it a--.t!ir!-.‘! an irrti-n-.-; in t:<;r 
thouglits; — we ad:, liow wa-; It fadil .c; :d ? of rnit tr it 
composed? whence were the materid; d'livwlV by v,’;!: 
means wa.s it so ex([insitcly colotrted? byv. h xt arcliitvctur'e.i 
skill wn.s the cdifico so contrived that it v-ai :r.dar't> 'b at 


periods, to the progressive growth and requiretin-nt.- of it- 
ocenpant? 

The shelly matter i.s secreted by a peculi.tr orga:!, t.-r n; d 
the “collar” in shells consisting of one pivee (o,-!/' n.'tr •'), :-u,-k 
ns flic common snail-shell; and by the 'maru'ie-. o'f ch.- 
cloak -or mantle in those of two pieces (oiVc’tV'), r-n.-Ii e.i 
the oyster or tlio cockle. Tlio shell va.s fennerly ivg trd-d 
merely as an oxndation of calcareons matter, hdd ti'gi tu -r bv 
a kind of animal glue. 15iit iiucroscup'c ol erviitien b n 
sbowTi, that it is u membrane comiiostal of miuutu c; 11% di:- 
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feiing in size, shape, and arrangement, in difierent faroilies, 
and containing secreted calcareous matter. There seems reason 
to believe,' “that this membrane was,' at one time, a constituent 
part of the mantle of the Mollusk and Dr. Oai'penter regards 
the cells as “the real agents in the production of shell, it being 
their office to secrete into their own cavities the caihonate of 
lime supplied by the fluids of the animal.”* • 

The deposition of the colouring matter is the province of 
glands situated on the margin of the cloak or collar; and in 
many instances we are able to trace an agreement in the 
pattern or tracings on the shell and the arrangement of the 
colours in the secreting organ. Thus, in the banded Snail, 
there are as many coloured spots on the edge of the collar as 
there are zones on the shell; and if a part of the margin of 
the shell be cut away, the piece reproduced is brown opposite 
to the dark portion of the collar, but in other parts yellow. 

The changes of form which shells undergo, as they approach 
maturity, is sometimes so great, that the fall-grown»specimen 
is altogether different from the appearance presented by the 
same shell in its immature state. Of 
this the common Leg-of-mutton Shell 
(Aporrhais pes pelicani, Fig. 152) of 
our shores, and the beautiful tribe of 
Cyprmas {Fig. 153), famish familiar 
examples. ,We have reason to believe 
that, there is, in all cases, an effort on _ 
the part of the animal to accommodate 
the fomi of its mansion to the changes 
. in the form , or dimensions of its body. 

Professor Owenf has stated that an 
oyster kept without food will frequently 
expend its last energies in secreting a 
new layer, “at. a distance from the old Fig; i‘52 .— aporuhais. 

internal surface of the concave valve, 

corresponding to the diminution of bulk which it has experi- 
enced duiing its fast, and thus adapt its inflexible outwai'd 
case to its shrunken body.” 

It has been justly remarked, that the beauty of shells was 
for -ages exertmg an - influence injurious to the study of 

* On the Mcroscopic . Structure of Shells. Eeport of British Associa- 
tion, 1844.. ' ;• 

t Proceedings Zooldaical Society, I?'©, liv ' 
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nrrnnnucnoN' to 7Mur,r. 


coiicliology on ))i)ilo.-ophio.il prindpliv, for it fis''?' tl;- r.ti ip. 
of men more upon the covering tlir.ri npon th-; hiit;;'.! ■ 
conlfiiiied u'ithitt. Such not the ep.'ri: vi‘.h 
Ariftotlo reganied tluan ; for tise i trtn turi' and h.-th-'M f,f (h • 
creatures "'ero the main ohj-'ct.! of ij:*. rtudy. v !r.! - th-ir 
relations to the other animated being', by v.-tj:-,:-, ti --;/ v.-re 
ptirroimded. and their oun mutu.i! utlifat;--', •.■■■.•r'- : i 


gotten.* To cotichohigy n.-< r- i'r-.-.noa I’iiny 
that Aristotle diil not !.!![)p!y; but h' hta fu.';;! • 

nnecdote.s regarding its ccononda’-I :’,;):)!i‘::!.ti ):; •. r.:.- 1 
its history witli feme anat.-.iag hath.;;-.. 




Pa.ssing frotn the nncie.ot.-; to th • .ud h 

who.'o liibonrs iti the o-atury h iv,- d as - ' .u.a 

advancement of natural ve t ' th- 

Linnoiti.?, which wu-; perf.-et' d in 1766. S!. v.' 

time arranged into three pritunry divi-i e: — u::i'. -iv 
and mnltivalve — ^according to th- of pi -;- 

the .‘■hell wa.s compo.-ed. 'I’in- atii';!.;.!' 'p' 

nahal molhisca, when, lihe our eonnaon .'lee, 
dc.stitntc of an external sbeliv cov.-rie.g, and 



mollii.sca (leg'll!, a sliell), when, tie- gard-Ti t!. -y u- 
furni.«hcd with this jiroteetion. In tiu- of Linuj-: 

the testnceou;! molhi.sea c-ccupy tim* teu'-r by i!;. m- dv-.a 
■which there are four sections — muItivalvL-, bir.-.b,-.-, sedve'v 



with a regular spire, and uiiivulve.s without a n.'gu!..!.r .-t.irr. '1 
naked trihe.? are placed in the ordi-r denotnhavti'd “ne'i.'bjo’ i," 
along avith worms, zoophyte-:, and star-fi-ht-.:. 

“ In c.'timating,” .cays l)r. John-iton, ‘‘th-.- u; ; of t!.': 
sy.slom, it is not fair to look back froni our pr-.'-en-r v..-.;!- !.; - 
ground, and magnify its defects by a comparlo'ci v. i;h i.e.-i! as 


* Tlio fouv rem.nrhs lioro iniiile on tie- pn-an-i of e'-.’.- h a- ■ t sh i; 
from an nrlk-lf by iJr. Jolinitun, In of Z-.-d-o-.- c.h t g, r o 

vol. ii. p.nge 23S. 
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classification ; we are, in candour, to place oni’selves behind 
its author, and, looking fonrard, saj how far his efforts have 
been useful or quickening.” “The superiority of it lies in its 
simplicity; in th'e regular subordination of all its parts; in 
the admirable sagacity with which the families or genera are 
limited;” in the conciseness of the specific characters, the 
skill with which they were chosen, and the facility with which 
species could be named. .• It labours under the censm-e of 
having too small a regard to the animals, and to their position 
in the groups, as regulated by the afiSnities of their organization. 

We now pass bn to the labours of Baron Cuvier, who, 
when scarcely nineteen years of age, went, in 1788, to reside 
^ some time at Caen, in Normandy. There the marine mollusca 
attracted his attention, and he commenced that series of 
observations on their habits and investigations into theii’ 
anatomical structure which afterwards formed the sure and 
enduring basis of his classification. Cuvier’s object was not 
merely “ to give us a key to the name, but to make that key 
open, at the same time, a knowledge of the structure and 
relations of the creature.” According to his system, the student, 
when in search of the name and place of an object, was 
obliged, at the same' time, to acquire a knowledge of its 
principal structural peculiarities. On these again, as Cuvier 
beautifully explained, all its habits in relation to food, to 
habit, and to locomotion, were made dependent. His division 
of the animal kingdom into four primary groups or sub- 
kingdoms has already been mentioned; the essential character 
of the mollusca, as one of these . gi’oups, has also been stated. 

, It is derived from the peculiar arrangement of the nervous 
system, consisting of some ganglions scattered, as it were, 
irregularly through the body, and fi*om each of which nerves 
, radiate . to its various organs. Then’ further division into 
classes is founded bn characters derived from the organs of 
locomotion,, or others not less influential. 

Since the time of Cuvier, the system which he propounded 
' has been elaborately worked out in detail by succeeding 
natm’alists, and has,, from time to time, been slightly modified, 
according to the advance of knowledge; but in its essential 
characteristics it remains unchanged. Dr. Johnston, in speak- 
ing of the effects of Cuvier’s example and views, remarks: 
“They raised the character of the conchologist, and gave a 
more philosophical tone to his pursuit; they originated a new 

P.^T I. . L 
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pcliool, ■JvUh bettor fliroclf*! nnd r. bhrlo'r r-Un, 3r«! 
numbers hcr.WJC (Vnrlph'j trh''tl thi'y b.-n- t r:;t; h 
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contemplation.” 

Wc no'T proceed to esamln'; .'e-rne t>f th-* I iHvi r .-r; i 
of the inolinsea, 'I'bc fia--l aiid limit <»hvi'.'rt • !■: l.'itn te-i; rrrnt 
gronps, one coatainini: thoro vddd!. li!,'* tin* c-.mm-e; •>;. ■ '■■r, 
arc destitritc of a bead (^Acr!>.^n'it)\ and th-* oth-r 
•rvliicb, like the snail, arc provid>‘d v/it!; a h-,\ 1, a*; I c •r;'Iy 
with month, eyes, and tentaetda {Jfr./’-rht.ii).* cr-.-ip 

Is divided into three cla;-:'';-:! — thi- for!i;<,-r “ e.i-eurdhi;.; t-> ti. • 
rodlficntions of the intepiment or of tl;** t:!!!*;” th - htti-r, 
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* Tlic nnmi-3 of t!i’; !;:!•> wi-'.-rh t!-r o:,-!! ii'—. ;sr-i iti-.i.;-.* tyx-/ 
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TUNICATA. 

m 



t t 

Fig. 154. — PoROPHonA.* 


There are some Mollusks which are not naked like the slug, 
nor provided with a shelly citadel like the oyster, but are 
furnished with a kind of leathery covering or tunic, and are 
hence tenned “ Tunicated.^’’ They have already been casually 
mentioned in our notice of the higher .organized polj^es 
(page 27), to which, in certain points of structure, they pre- 
sent a, considerable affinity. Some of them are aggregated 
together, and form compound animals; others are solitaij, 
and so inert that to common observers they exhibit no indi- 
cations of life. The kind best knovii to our fishermen is a 
solitary species {Ascidia communis) about the size of the 
largest common mussel, and to which, from its shape, the 
name of “paps” is given. The exterior is darkish, warty, and 
unattractive, and exhibits two orifices, from one of which the 
animal can squirt water with considerable force. The internal 
stinicture is extremely beautiful and delicate. A great part 
of it consists of a large chamber, lined with a delicate mem- 
brane, over which the blood-vessels are widely distributed. 
The sm’face is abundantly cqvei'ed with vibratile cilia; and, 
as the sea-water is freely admitted into the cavity, the cease- 
less action of the cilia propels it in currents over .the surface 
of the membrane, which thus performs the office of an internal 
gill. The chamber itself is hence appropriately termed the 
“ branchial sac.” Through it the nourishment of the animal 
must pass ere it can be received into the stomach, which is at 

* Fig. 1.54. — m. Mouth.— r. Stomach. — f. Intestine. — o. Orifice. — f, Common 
Stem. The arrows indicate' the direction of the currents of water subservient to 
respiration.. 
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A remarkable circumstance regarding the reproduction of 
some genera, is stated on the authorit}’^ of Chamisso. The 
Salpas iFig. 155) arcTound linked together in long chains; 



m b li • 

Fig. 155.— BiPnoRA, osE OF the Salpx.* 

after a time their union is dissolved, and each individual pro- 
pagates a solitary ■ young one.. This attains the full size of 
the species, and then brings forth a social chain of. young 
sglpcB, which again give origin to solitary individuals; — “so 
that a salpa mother,” to use Ghamisso’s familiar expression, 
“ is not like its daughter or its own mother, but resembles its 
grand- daughter and its gi'andmother.”t 


BRACHIOPODA. 

These are, bivalve Mohusca, and, like some of those just 
mentioned, are destitute of the power of locomotion. They 
are attached to foreign bodies, and are furnished with two 
long fringed arms 156 ; hence the name of the class, 
“arm-footed.” ■ They are found abundantly in a fossil state. 
The species now existing are few in number, and some of them 
have , been . brought up from depths of from sixty to ninety 
fathoms. Mr. 0\yen,. in reference to this circumstance, re- 
marks, that both the respiration and nutrition of animals 

* Fig. 155. — a. Mouth.—/ Liver.&c. — S. Branchial Sac. — m, Sluscular Bands. 
— Heart. — n, Nervous Ganglion. ^ . ... 

t Steenstrup on Alternation of Generations, page 39 
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must perviule tliOJ-’* nhy tlu-ir exi-'icucr mtM; fi -pc," ! r 
their power of exciting a {K'^h-tual current r.n->u!: I t:-. -:-.: 
onlcr to dissipate tfie water already l.vi--o v. itis tii -Ir t 'i 
{lartieles, and to hnng v.'ithin th" n-:',*.-.*! of th -W p.-i-!;.-.': 
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Ilay.l 



LAMELLinUANCIIlATA, 



rii'. isH.— Micitt-i. 


The third and last class of those Mollusks which are h-.),;!; > < < 
compnscs thoso which liavo their gills in the. feriu of m-'m- 
* Lcctiirc.s, page 279. 

t W. Thompson, Keport on the Invcrtelrate riiuiui of Irela'vL 
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bi’anous plates; and, as the Latin word lamella n\&s.'a& a plate, 
the compound term above employed denotes that structural 
peculiarity by which the class is distinguished. It includes 
the oyster, the scallop, the cockle, the mussel, and other well- 
known bivalves. 

The sexes are distinct. The ova remain, for some time, in 
receptacles within the giUs, which ai-e thus made to perform 
the office of a marsupial sac; and here the young of some 
species, in their more advanced state, may be observed swim- 
ming freely about. The young of others anchor themselves, 
after exclusion from the parent, by means of silken filaments 
which .are wanting in the mature individual, thus furnishing 
to the natm’alist a beautiful example of “prospective design 
for the well-being of the weak and defenceless.” * 

The mouth of the oyster is situated near the hinge,- beneath 
a kind of hood formed by .the edges of the mantle {Fig. 
159). But the question naturally arises,, how is it supplied 
with food, the animal itself being utterly incapable of any 
active exertion for, that pui-pose? We shall answer in the 
words .of Professor Eymer Jones: — “Wonderful, indeed, is 
the elaborate mechanism employed to effect the double purpose 
of renewing the respired fluid , and feeding the helpless in- 
habitants of these shells ! Every filament of the branchial 
fringe, examined under a poweiffiil microscope, is found to be 
covered with countless cilia in constant -vibration, causing, by 
their imited efforts, powerful and rapid currents, which, 
sweeping over the entire surface of the gills, huny towards 
the mouth whatever floating animalcules or nutritious particles 
may be brought within the limits of their action, and thus 
bring streams of nutritive molecules to the veiy apertm-e 
through which they are conveyed to the stomach, the lips and 
labial fringes acting as sentinels to admit or refuse entrance, 
as the niatter supplied may be of a wholesome or pernicious 
character.”! Furnished with an apparatus so effectual, we 
can imagine that these animals realise the condition described 
by the poet ; arid, ■ 

— — ■“ In their pearly shells at ease, attend 

Moist nourishment.” — ^M ilton. 

If, however, while the oysters are thus lymg “ at ease,” the 

* Owen, pages 289, 290. 

f Outline of the Animal Kingdom, page 378. 
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masses tenued hanko. 'J’lieir growth i.s ven’ rap;.!, h: t! 
months they are lurifer than a .*;hil)i»tt; und, at th ■ f-.'jd uf 
fir.st year, they have a diameter of tv.o inche.-;.”.j 

Shakspeare has said, “ Ilune.sty dv.-elU liki- a r;'.'-, r < 
poor-hou.so as your pearl in your foul oy.itrr;” a:i'l th - 


* Owen, paj^c 2 '? 5 . 

t Fig. 1S9. — r, One of tlio valres of the ihfll — e’, o,-; i • f tr - | 

of tlio innntle.— m'. Porlloii of tfie otl,cr tnhe OiM.-.l h.ir !.. a ; >. . ■{ , 

—hr, IJrnnclila, or fiiils — /•, MoiiSli — t, 'i’eiiUciiU.—/, l.tv.-!’. — i 
Orifice. — h, Iieart. 

% Carpenter’s Zoologj’, a’oI. ii. pAc;e SOS. 
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n'exion of the oyster -vrith the pearl is one of the interesting 
chcumstances connected 'vvith its history. Moore, with his 
usual felicity, has referred to the' Eastern fable of ' ' 

“ That rain from the sky , ■ , 

That turns into pearls as it falls in the sea.” 


The real facts, as at present known, are scarcely less won- 
derful. The shell . is pierced by some worm, and the oyster 
'deposits the “ nacre,” or mother-of-pearl, on the perforated 
part ; or, grains of sand or gravel gain admission into the 
substance of the mantle, and become encrusted by a similar 
deposit.. This would appear to- be, in many instances, the 
• origin of the pearls, so highly prized, and still so eagerly 
■sought for. The Romans were extravagantly fond of these 
ornaments, which they ranked -next 
to the diamond, and are said to have 
given almost incredible prices for 
them. “Julius Gaasar presented 
Servilia, the mother of M. Bnitus, 
with a pearl worth £48,417 10^. 
and Cleopatra, at a feast with 
Antony, of which Pliny has given 
a. long and interesting account, 
swallowed one dissolved in vinegar 
of the value of £80,729 3s. 4d” 

Such statements are generally re- 
garded by naturahsts of the present 
day -vvith distrust, as exaggerated or erroneous. 

. The shell (Avicula margaritacea, Fig: 160) from which 
the greater number of pearls and the largest quantity of 
mother-of-pearl is' obtained, is not an oyster strictly so called, 
but belongs to an allied' genus. Tt is not bur intention to 
enter into any history of the pearl fisheries of Ceylon or the 
Persian Gulf, which annually give ernployment to some 
hundreds of boats and many thousand men. But we would 
mention, that a very exaggerated idea prevails ak to the 
length of time a pearl-diver is in, the habit of - staying under 
water. The usual period on the Aripo banks, is stated by 
Captain Steuart, to be 53 to 57 seconds; when paid for the 
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181S. 

j Owen, p.afte 2P1, 

t Daniel’ti Itural Sports, vol, ii. pie^e PO. 
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of a beantiful bro^ish colour, valued as objects of curiosity, 
but too expensive for general use, the price of a‘ pair of gloves 
on the spot , being about six shillings, and that of a pair of 
stockings, eleven.^ . , , 

But all tiie bivalves of this class are not destitute of organs 
specially adapted for locomotion. The “foot” of the common 
Cockle, is an example of the contrary. By means of this 
instrument, the animal caif, with ease,, bury itself in the sand. 
In some of those bivalves the creature excavates its dwelling 
in mud, and, furnished with a tubular appai’atus, thus keeps up 
its communica-tion with the water above, and feels no want of 
either respiration or nourishment. The foot, in its structure, 
“almost exactly resembles the tongue of a quadruped, being 
entirely made up of layers of muscles crossing each other at 
various angles; the external layers being circular or oblique 
in their disposition, while the internal strata are disposed 
longitudinally.” t, 

: Perhaps this is the place where we may best direct the 
attention, of. the reader to the vast importance of the marine 
Mollusca of •our. coast, as an article of food. As such they 
find their way into , the dwellings of the rich, and are prized 
as a cheap and wholesome^ article of diet in the cabins of the 
poor. ,If, it were possible to obtain from each locality some 
tabular returns of the number of persons employed in collect- 
uig “shell-fish,” to use the common appellation, and of the 
average weight vdiich each individual procured, we doubt not 
that, the result would be so great as to excite astonishment. 
While residing, in July, ,1837, near the town of Larne, 
County . Antrim, we endeavoui-ed to^ form some calculation of 
the quantity of the common Limpet taken from the rocks about 
that part of, the coast, and used as food, and had reason to 
believe that the weight of the boiled “fish” was above eleven 
tons.J The weight, as carried from the beach, was, however, 
much greater, as there is to be added that of the shell, and 
of a small quantity of sea-water which it . contained. Whelks 
or Periwinkles {Turbo littorms^ Linn.) were also collected at 
the same time; and thus miade the probable weight of these 
two kinds of shell-fish as taken from one locality, in a single 

* Dr. Johnston. Mag. Nat. Hist. vol. iii. page 257. 

f Jones’s Outline, page 381. 

j Vide paper “ On the Common Limpet as an Article of Pood.” 
.Annals Nat. Hist. vol. iii. - June, 1839. . 
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towards tlieir outer edges, are the chosen residence 
of mussels, forming continuous beds, from which 
of the village procure an abundant supply, and 
where boats are sometimes filled with mussels 
for- the Belfast market. By crossing the narrow 
neck of land which separates the loughs of Belfast 
and Strangford, we come at once upon a wide 
extended beach of sand. Here the Limpets have 
disappeared — the Mussels abound no longer, and 
their place is more than supplied by multitudes 
of the common Cockle, which alike furnish food 
and occupation. 

Among the Mollusks of the present class, are 
those Avhich possess the art of boring into hard sub- 
stances, and living in the gfccavation thus formed. 
We have dug out of indurated clay, so hard js 
to make our progress in it a work of labour, 
perforating bivalves of two genera {P.holas and 
Venerupis). Some even bore into the solid lime- 
stone rock, and the piers and breakwater at 
Plymouth, which are formed of this material, 
-bear evidence of their powers. Perhaps none of 
these animals is so noted for its ravages as the 
Teredo {Fig. 16 1), which Linnaeus emphatically 
termed “ calamitas naviura.” “ They are now 
common in all the seas of Europe, and, being gifted 
•with the power of perforating wood, they have 
done, and continue to do, extensive mischief to 
ships, piers, and all subraai'ine wooden buildings. 
The soundest and hardest oak cannot resist them ; 
but in the course of four or five years they will so 
drill it as to render its removal necessary, as has 
happened in the dockyard of Plymouth. In the 
year 1731 and 1732, the United Provinces were . 
under a dreadful alarm, for it was discovered that 
these worms had made such depredations on the 
piles which suppoi’t the' banks of Zealand, as to 
.threaten them -Nyith total destruction, and to claim. 


of millions 
the people 





rig. IGl. 
Teredo. 


half a mile distant. No instance of disease from this diet occurred ; and, 
during that summer, the poorer classes in the village appeared quite as 
healthy as in other years, though mussels formed the chief part of their 
food.” ' ' 
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t Win. Tlionipsoti, in J-Minlmr^'li Xc-.v i'hU. J.m. 1-;:.. 
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We now proceed to notice, with equal brevity, some of the 
best known examples of the different classes of the encepholous 
MoUusca, or those which have a distinct head. The classes, 
as already mentioned (page 162), ai’e three in number. 


L— PTEROPODA. 



The little Mollusks belonging to. this order are furnished with 
two membranous expansions, like fins or; wings (Fig. 162), 
and hence the compound term, which signifies “wing-footed,” 
points out the obvious distinguishing characteristic of the 
class. 

There are several genera, but the species best known (Clio 
borealis) is about an inch in length, and so abundant in the 
Arctic seas as, at times to colour the surface for leagues, and 
to fonn an important supply of food to the great whale. Our 
knowledge of its structure is principally derived from the 
researches of Professor Eschricht, of Copenhagen. The head 
is furnished with six retractUe appendages, which are of a 
reddish tint from the number of distinct red spots distributed 
over their surface, and amounting on each to about 3,000.*^ 
When examined under a high magnifying power, each of these 
specks is found to consist of about twenty suckers, each 
mounted on a footstalk, so as to be projected beyond the edge 
of their sheath, and applied to their prey. “Thus, to use 

* Vide Owen, page 293; Carpenter, p. 359; Jones, p. 425. 
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characteristics it is not our intention to enter; still less do ^ve 
purpose giving any enumeration of. the genera into which the 
several orders are subdivided. We shall merely endeavour to 
convey some idea of the principles on which the classification 
is conducted, and relate some particulars with regard to the 
habits, stracture, or uses of a few well-known species.- 
In two orders the animals are aU marine, and are destitute 
of any shelly covering. In that to which the term Nudi- 
iranchiata is applied, the gills are also naked or unprotected, 
and are arranged in various forms, and attached to different 
parts of the body. The animals are found upon the rocks and 
seaweeds on our shore, and floating with the foot uppermost, 
on the smooth surface of our bays; they are 
also di’edge'd up from considerable depths. 

When placed in sea-water, they exhibit figures 
of great delicacy, variety, and elegance, and 
Avitli a beautiful diversity of colouring. Their 
size is very different, some of our native species 
being less than : half an inch in length, while 
others measure so much as four inches.* The 
eggs of many are in the form of a delicate 
spiral ribbon-shaped coil, and are attached to 
stones near the shore or to corals in deep 
sea- water, according to the habits of the 
species, t Some gaily-coloured members of 
this group are found in the Mediterranean 
and the Indian seas, and swim with great 
- rapidity, 

, The common Limpet forms an example of 
a Mollusk of a different order, in which the 
gills extend like a iringe round the lower edge 
of the body, and between the body and the foot 
( Cycloh'anchiatd). Those who see the Limpet 
only whendeft uncovered by the tide have no idea of the ease 
with which it can march about- when the returning wmters 
once mOre surround its dwelling. Its little exem’sions are not, 
however, “idlesse all;” they are undertaken for the important 

R. Ball. V^ide 'W. Thompson, on Mollusca of Ireland, in Annals 
of Nat. Hist, 184,0. - ■ • _ 

f Vide an elaborate Monograph on the British Species ofNudibranchiate 
Mollusca, by Messrs. Alder and Hancock, now in course of publication 
' by the Ray Society. It is illustrated arith figures of exquisite delicacy. 
Part i. M 
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ancients {Fig. 167). The first which OTn* dredge brought up 
was placed on one of the rowing benches of the boat, and 
emitted a rich purplish fluid so copiously that it ran along the 



board. Being transferred to a phial of sea-v/ater, the purple 
dye was still given off in such abundance that the creature 
soon became indiscernible. It was not until the water was 
changed that we had the opportunity of observing the ease 
and grace with which it moved about, elevating and depress- 
ing its mantle, altering the outline of its body, and extending 
and retracting its tentacula so incessantly, that an artist 
would have found a difficulty in catching its cLaracteristic 
figm-e. It is probable that the form of the upper pair of 
tentacula suggested the idea of the ears of the hare, and thus 
gave origin to its common title. The body of this species 
(A. depilans) yvas marked with numerous brownish spots, of 
irregular size and form; but when the animal died and the 
body was placed in spirits, t-he beautiful spotted epidermis 
disappeared .oflT the larger portion. This creature, it was 
once believed, held such antipathy to man that its touch 
would -cause the hair to fall off ; and it also was said to 
supply a poison, , the operation of which was speedy and 
inevitable. Time has stripped this iuoffensive creature of 
these irhaginaiy powers. , 

Of the tribes which breathe by lungs (Pulmonatd) the 
common Slugs and Snails offer familiar examples. Even of 
these species, which are aquatic, many come to the sm-face 
for respiration, and float or move With the back do-wnwards. 
“ On a Summer’s day,” says Dr. Johnston,* any one may 

, * Mag. Nat. Hist Tol. iii. page 531. 
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no less than forty being Icnown in Ireland alone.*' . In a little 
wooded glen, we have, in a conple of hours, collected more 
than a dozen of species, some of them, though minute, of 
great beauty when examined under the mici’oscope. The larger 
species afford a plentiful supply of food to two of our favourite 
songsters, the blackbu-d and the thrush. Those with thin 
shells are, of course, the most in request, and are brought to 
some flat stone, and there broken to' pieces. We recollect 
how tantalising, on one occasion, it seemed, when searching 
with a friend for a very elegant native species, which is found 
in wooded districts (jff. arhustorum), while the shells we 
discovered were “ few and far between,” the recent fragments 
strewed plentifully about the stones, used by the thrushes for 
their demolition, showed that tlje birds were much more suc- 
cessful in then’ search than the naturalists. 

About the sandy slopes and hillocks which extend for con- 
siderable distances along the coast, several creatures of this 
family may be found; and he who examines them critically 
Mull notice that, although the habitat appears of the same 
character, species will be abundant in one locality which are 
wanting in another, and their presence or absence does not 
seem to depend upon any law of geogi’aphical distribution. 
5ow. constantly do the phenomena of natoe make us feel the 
limited extent of our knowledge, and say, in a manner not to 
he misunderstood, “Be humble 1” It is a general belief that 
these little snails are eaten, in vast numbers, by the sheep 
which gi’aze upon the scanty pasturage of the sandy knolls, 
and that they form a very fattening kind of food. 

The Helices are not, however, used only as food for birds, 
or for sheep and other quadrupeds, such as the hedgehog.. 
There is a species, found in the .southern and midland counties 
of England, which has been considered a delicacy by man 
himself (H. Pomatid). “ From the time of the Eomans, who 
fattened them as an article of food, they have been eaten by 
several European nations,, dressed in various ways. Petronius 
Arbiter twice mentions them, as seiwed up at the feast of Tri- 
malchio (Hero), first fried, and again grilled on a silver gridiron. 
At one time, it seems, they were admitted at om own tables; 
and Lister, in his Historia Animalium Anglice, p. Ill, tells us 
the manner in which they Avere cooked in his time. They are 

* "W. Thompson. Report of British Association, 1843. 
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• Turton’s M.vmuil, edited tiy John Ihl Gr.u-, 13'., i;;.:. 
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close to the head, and when applied to white linen when the 
sun is bright, is first green, then bine, changing to a reddish 
tint, and finally purple. It is not, however, to be supposed 
that this fluid is identical with that dye for which Tyre was 
so celebrated when , its “ merchants were princes, and its 
traffickers the honourable- of the earth;” and which was re- 
served for the brilliant hangings of temples, or the costly 
robes of priests and- kings. By what species of shell this dye 
was produced, -and how it was extracted, have been questions 
respecting which much difierence of opinion has prevailed. 
Our latest information on tho 
subject is derived from Mr. 

Wilde,* who, when visiting the 
ruins of Tyre, in 1838, found 
on the shore “a number of 
round holes cut in the solid 
sandstone rock, vaiying in size 
from that of an orffinary metal 
pot to that of a large boiler..” 

Within these, and on the ad- 
jacent beach, he found largo 
quantities of shells broken, ap- 
parently by design, but .subse- 
quently agglutinated together. 

Hence he inferred, that the 
shells had been collected, in 
large masses, into these holes, or 
mortars, to be pounded in the . 
manner mentioned by Pliny, 
for the purpose of extracting 

the fluid .which the animal con- . ^ 

tamed. This opinion received confirmation from liis finding 
that the broken shells of this conglomerate proved, on exa- 
mination, to be Urn Murex trunoulas, one of the species from 
which the Tyrian dye is known to have been obtained; and, 
also, that several of the recent shells, exactly agreeing vnth 
these, were found on the adjoining beach. The genus contains 
shells .of great beauty 170), some of which are furnished 
.with long and delicate spines. 

* Narrative of a Voyage to Madeira, Teneriffe, fee. 2d edition, page 
378 ; and Appendix to the same work, page 629. 
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living animal is of rare occurrence. One v^as taken, vrken 
floating in the South Seas, and being presented to the College 
of Surgeons, London, was there dissected hj Professor Owen, 
who published an elaborate memoir on its structm’e, and its 
relations to other families, both I’Ccent and extinct. "VVe learn 
from this source that it has four giUs [Tetroiranchiata), in 
which respect it difiers from all other existing species of 
Cuttle-fish, that it occupies the outer chamber of its shell, 
and that it can rise to the sm’face or descend at pleasm’e. 
Similar in structure and in powerswere the Ammonites (Feijrs. 
173, 174), which at former periods of the earth’s history. 



must have been living in its seas, though now known only as 
fossil; and alike in general organization, though different in 
form, are those large tapering chambered fossils 
{Ortlwceratites) which, in some parts of Ireland, 
are so abundant in the limestone quarries. 

The other Cuttle-fishes [Dibi'anchiaia) abound 
in all seas, and are arranged in two divisions, 
according ,as they have eight or ten arms. To 
the, latter group belong the Loligo or Calamary 
{JPtg. 171) — -the common Sepia or Cuttle-fish — 
and the Loligopsis {Fig- 175), so remarkable for 
the great length of one pair of its arms. All 
possess a shell or internal skeleton differing in 
form and structure in different' species; all are 
furnished with a powerful horny beak for tearing 
up their prey, and with an ink-bag, from which, 
at pleasure, they can emit a fluid which darkens 
the water and favoru’S their escape from their ,^5 , 
enemies. ' Belemnixe. 
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Of tlie eiglit-armed division, the most interesting species 
is the Argonaut or Paper Nautilus, regarded as giving to 
man the first example, of the art of navigation. It has been 
usually represented as in the annexed figure {Fig. 177), with 
six arms’ extended over the sides of its little vessel to act as 
oars, and two others upraised as sails. Such being the 
universal belief among naturalists, it is to he expected that 
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The species of Octopus (0. vulgaris^ Fig. found on 
the British shores, and known as the common Poidpe, is of 
rare occim-ence on the Irish coast.* Its strange figure and 
staring eyes cannot fail to excite astonishment when seen for 
the first time, more especially when its twisting arms are 



employed in the act of walking, or in that of swimming, by 
means of the contractions of their connecting membrane. 
These arms have, however, another ofiSce, for which they are 
elaborately adapted ; and as the description given of them by 
Professor Jones is equally applicable to other Cephalopods, 
we shall adopt the language of that eloquent waiter: — 

“ The feet or tentacula appended to the head are not, how- 
ever, exclusively destined to effect locomotion; they are used, 
if required, as agents in seizing prey, and of so teiTible a cha- 
racter, that armed with these formidable organs, the Poulpe 
becomes one of the most destructive inhabitants of the sea; 
for neither superior strength nor activity, nor even defensive 
armour, is sufficient to save its victims from the I’uthless 
ferocity- of such a foe. A hundred and twenty pair of suckers, 
■more perfect and efficacious than the cupping-glasses of human 
contrivance, crowd the lower surface of every one of the eight 
flexible arms. If the Poulpe but touch its prey, it is enough; 

* Another species (Eledone ventricosd) takes its place, and often its 
name. — K. Ball. 
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parts of the world, and occasionally exposed for sale in the 
market at Naples and elsewhere. Our most common species 
(Loligo vulgaris) forms the bait with which one-half of the 
cod taken at Newfoundland is caught.* During violent gales 
of wind, hundreds of tons of them are thrown up there on tlie 
beach. Other species appear elsewhere to be no less numerous. 
Mr. Bennett t describes them as forming a dense shoal on the 
surface of the watei”, extending several hundred yards on 
each side of the ship he was in ; and also gives an animated 
description of the flights of the flying squid, a name given to 
another species because of their manner of leaping from the 
water. 

Stories are told of gigantic Cuttle-flsh throwing their arms 
over luckless vessels, the thickness of each ai-m being equal to 
that of the mizen-mast. But it is the business of science to 
dispel these exaggerations, and patiently and laboriously to 
seek out the ti’uth, hailing with joy each new light which may 
shine on the subject of inquiry. In the College of Surgeons, 
London, are preserved portions of the largest specimen of a 
Cuttle-fish which any of our museums contain. The carcass 
was found during Captain Cook’s first voyage, floating on the 
sea, suiTOunded by aquatic birds, who were feeding on its 
remains. “ Comparing the size of this animal, from the parts 
existing, with that of the smaller perfect animals, its body 
must have been at least four feet long, which, added to the 
tentacula, would make it seven feet in length.” J We have, 
in these countries, no positive evidence of the existence of any 
Cuttle-fish of larger dimensions, huh the general prevalence of 
such belief inclines naturalists at present not to deny the 
possibility of their occurrence. 

. The ova of the Cuttle-fish are contained in vesicles, which, 
in some cases, are clustered together, and known as “ sea- 
grapes.” On one occasion, our dredge brought up a large 
mass of them, so mature that, in the act of throwing it into 
a vessel of sea-water, many of the ovisacs burst, and, to otm 
astonishment, we beheld the fluid swarming with minute 
Cuttle-fish, whose dark eyes wei'e singularly conspicuous. In 
April, 1845, we found, on a sandy bank, in Belfast bay, a 
number of detached vesicles, which had been left uncovered 

* Dr. Johnston in Mag. Nat, Hist. vol. iii. page 163. 

f Narrative of a Wlialing Voyage round the Globe. London, 1840. 

J 0^7en, rfd. Athenoeitm, 1840, page 676. 
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0 ^ late beeii' afforded bj the microscopic investigation of their 
sti’ucture bj Dr. Carpenter, an investigation which is still in 
progress. That gentleman observes, “that marked' difterences 
in the structure of shell go along with' marked difference in 
general characters, and that a close correspondence in the 
structnre of the shell may be held to indicate a tolerably close 
natural affinity.”*' And he enumerates certain genera “which 
may be at once distinguished from each other, and from all 
other shells, by the characters supplied by a fragment of shell 
which a pin’s head would cover.” Should more extended 
observations warrant the broad inferences to which such in- 
quh’ies at present point, and be foimd applicable to the Crus- 
tacea and Echinodermata, no less than to the Testacea, how 
deal* is the light which they will cast into “ the palpable 
obscm-e,” which sometimes baffles the most anxious and 
persevering efforts of the geologist 1 

. Another series of observations, of a nature totally unlike 
these, has given additional importance to the shells of stratified 
]-ocks, by teaching us better to underetand the circumstances 
under which they have been originally deposited. These 
investigations were carried on by Professor Edward. Forbes, f 
in the Algean Sea, on board H. M. S. Beacon^ Captain Graves, 
and continued for eighteen months. By means of the dredge, 
the Mollusca and Eadiata of that region were explored, at all 
depths of water between the surface and 230 fathoms. Nearly 
700 species were thus found, and, in different regions of depth, 
they were associated in such a manner that each of these 
regions presented its own peculiar and characteristic association 
of species, just as on lofty mountains the character of the 
vegetation changes in propoilion to the altitude. Those 
species which had the widest range of geographical distribu- 
tion, had also the most extensive range with regard to regions 
of depth; und some were discovered living, which had pre- 
viously been known only as fossil. Both with regard to 
vegetable and animal life, species were found to attain, at 
certain depths, a maximum size, then gradually to diminish, 
and finally to disappear, then* places being supplied by similar 
forms, specifically . distinct. Genera, ,in like manner, were 
found to be replaced by corresponding genera. So that the 

Annals Nat. Hist. December, 1843. : . 

f Eeport to British A.ssociation. Cork meeting, 1843. 

. N 
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VEETEBEATE ANIMALS, 


“ Earth in her rich attire, 

Consummate, lovely, smiled; air, water, earth, 

By fowl, fish, beast, ivas flown, was snmm, was walk’d.” 

Milton’s Pauadise Lost. 


We have had our attention directed to the three groups of 
animals termed “Invertebrate,” from the absence of the 
vertebral * column ; and we are now prepared to enter upon 
the examination of the more highly organized beings which 
constitute the fourth great division of the animal kingdom. 
These have, a more complex structm’e and a higher intelli- 
gence ; many of them by their great strength and vast propor- 
tions must excite om.' amazement ; and. in this class, after 
passing many inferior grades, we reach to man himself, “ the 
paragon of animals.” 

The most obvious character by which the Vertebrate Ani- 
mals are distinguished from the lower tribes is, as the name 
denotes, the possession of a skull and back -bone ; or rather 
by their “ having the brain and principal trunk of the nervous 
sj’^stem included in a bony articulated case, composing the 
skull and vertebral column.” t There are other important 

* “ Vertebral, as consisting of segments of the skeleton, Avliich turn one 
upon the other, and as being the centre on which the whole body can bend 
and rotate ; from the Latin verio, vertere, to turn.” — Professor Owen's lec- 
tures on the Vertebrate Animals. 

f ^Manual of British Vertebrate Animals. By the Rev. Leonard Jenyns, 

M.A. 
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CLASS I. 

PISCES.— FISHES. 


“They that go doivn to the sea in ships, and occupy their business in 
great waters ; 

“ These men see the works of the Lord, and his wonders in the deep,” 

Psalms. 

How widely different are tbe ideas suggested by tbe word 
“ Fish ” to the minds of the angler, the epicure, the fisherman, 
and the natoralist ! The last is here to be om’ guide ; and, 
according to his definition, fishes are cold-blooded animals, 
eminently and specially adapted for living as inhabitants of 
the water. The body is, in most instances, covered with 
scales ; they have fins instead of feet ; and respiration is car- 
ried on by gills. The young are produced from eggs. 

Disteibution. — Fishes are found in rivers, lake.s, and seas, 
and, according to the laws of geographical distribution, have 
certain limits within which they range, and beyond which they 
seldom pass. Some live habitually in temperatm-es far above 
that which we would hare ventured to suppose. Thus, fishes 
bare been observed in a hot spring at Manilla, which raises 
the thermometer to 187°, and in another in Barbary, whose 
usual teraperatm’e is 172°;'* and Humboldt mentions that, 
dm’ing his researches in tropical America, he found them 
thrown up alive from the bottom of an exploding volcano, 
along with water at that time so hot as to. raise the thermo- 
meter to 210", or within two degrees of the boihng point. 
An. observation, made under such circumstances, does not, 
however, furnish any evidence as to the temperatmu of the 
Avater in which such fishes habitually lived. "When the vital 
actions are suspended by excess, of cold,, and the fish congealed 
in a mass of ice, life does not appear to be permanently extin- 
guished. With the gradual thawing of the ice, all the powers 
of hfe return : hence, in the northern parts of Europe, Perch 
and Eels are conveniently transported from one place to 
another while in a frozen state. Even the same species seems 

* See Notes to Dr. "W. F. Edwards’ work “ On the Influence of Physical 
Agents on Life.” 
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side to^ all assailants.^' Cuvier doubts wlietber the Diodon, 
when in this i)osition, is able to swim ; but Mr. Darwin’s 
obseiwations show that it can not only move forward in a 
straight line, but that it can also turn to either side.f 

CoYEEiNG. — Most fishes are covered with scales, whicli dif- 
fer considerably in their shape, and are yet so uniform in each 
particular kind that they serve as valuable aids in the discrimi- 
nation of species. Those along the weU-marked line observ- 
able on both sides of the body are distinguished from the others 
in shape, and each of them is found to be pierced with a small 
hole, which is, in fact, the extremity of a tube. Through 
these orifices a mucus or slime is emitted. This forms a coat- 
ing to the body, and diminishes the friction of its passage 
through the water. These apertures are, in general, larger 
and more numerous about the head than over the other parts, 
and may be regarded as one of those beautiful provisions of 
ISTature which we are permitted so frequently to observe and 
to admire. “ Whether the fish inhabits the stream or the lake, 
the current of the water in the one instance, or progression 
through it on the other, carries this defensive secretion baek- 
v/ards, and spreads it over the whole surface of the body.’.’J 
The scales are sometimes marked with minute lines, possess a 
varying metallic lustre, and exhibit a diversity of brilliant 
colours, which render them highly attractive objects. § The 
poet is perfectly accurate when he describes fishes, which, 

“ Sporting with quick glance, 

Show to the sun their waved coats dropt with gold.” — ^M iltox. 

Thus the wide-spreading sea has in its waters tribes of beings 
fitted for that element, and scarcely, if at all, inferior in rich- 
ness of colouring, variety of figure, or grace of movement, to 
those which are the admired denizens of the air, 

* M. Edwards’ “Elemens,” p. 305. Eoget's Bridgewater Treatise, 
p. 433. 

f Darwin’s Journal, p. 13. “ Voyages of the-Adrenture and |leagle.” 

j YarrelVs History of British Eishes, p. 4. 

§ The brilliant metallic colours of the scales of fishes are thus accounted 
for by Dr. J. L. Drummond; — “The scales of fishes are pellucid; and their 
brilliant appearance is OAving to a thin film Avhich covers the under side 
of each scale, and is entirety formed of spicula, as is easily proA-ed by 
scraping off a quantity of scales, and agitating them in water AAdtli a stick 
or o'ther body, so as to detach the films. The lA'afer will then be found to 
contain thousands of moving .spicula, Avhich in the sunshine may be discerned 
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prey of fishes is seized by the mouth, and retained there until 
swallowed ; and as the mouth at the same time admits the 
stream of water to the gills, but little mastication can possibly 
take place; there is, consequently, but little exercise of the 
sense of taste. Its existence is, however, indicated in some 
species both by the structm’e of the skin which covers the 
palate, and by the supply of nerves. 

The sense of smell would appear to be enjoyed in great 
perfection, not only from the development of the olfactory 
nerves, but also from observations respecting habits. Mr. 
J esse states of fish which he kept in a pond suitable for the 
purpose, that they preferred paste and worms that had been 
-prepared by particular perfumes. 

The existence of the sense of hearing in fishes has been 
questioned ere now, because there is no external organ ana- 
logous to an ear. But the pleasing writer just quoted informs 
us, that he has seen fishes suddenly move at the report of a 
gun, though it was impossible for them to see the flash and 
we know that the Chinese summon their Gold-fish to their 
food by the sound of a whistle. The researches of the ana- 
tomist would, however, be suificient of themselves to remove 
such a doubt, if it were ever seriously enteiiained. He reveals 
to us the existence of a special apparatus for the purpose, pre- 
senting great diversity in its arrangement; and we learn that 
in cases such as those just mentioned, the sonorous vibrations 
of the water were communicated to the organ of hearing 
through the medium of the solid_ parts of the body. In many 
species there is a communication between the ear and the ah'- 
bladder ; and it has hence been inferred that the au’-bladder, 
among other uses, serves to increase the intensity of the undu- 
lations communicated through water to the body of the fish.f 
With the parts of the auditory apparatus, called the otolites, or 
ear-bones, every one is familiar. 

The sense of sight exists in great perfection ; but the lenses, 
of the eye are modified to suit the denser medium through 
which the rays of light, must pass. In general, the eye is 
much rounded, and the pupil is lai’ge, so as to allow the 
greatest possible quantity of light to enter. But while such 
careful arrangements are made for the sense of vision, in all 
cases where that power can be exerted, the economy of nature, 

* Gleanings in Ifatiiral History, p. 74. 

f Muller, quoted in Owen’s Lectures, p. 211._ 
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f W. 'J’luwiin’.-, Notice of tin- lUi!;..'-!:-!:, rriv-i: o'.-, e t ... 

tllO i\InniIllo!li (’(iVc, Keiltuc!.^-. An!!.;!-: of X.tit-.r'l Use- c. , ; i si-j 

somoof tliC'C bliiui-li'li arc [irc-'-n,fii ill the la ltj-: xn. f.'. ' , . n, t'. ■ t 
liiit tJie cnoincc.i .and iii-cf.t-, art- -ju < iti-.-.dty ('.iegn,;: f, t: 
where; nml hi all of tluin the eyet are iirrcir* ;i*!v wv.’; ..-, , ,•*, n 
islicd ill si'/,o. The “IMind-rc-h’' S ’ ,- 
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X The fold of the d;lii oloerml oit th.- it*--- eif tf., fs. c .. 

Slmrlts, is not {;encrally regarded as a true evclH. 
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bulk of water. If the specific gravit}’- should be increased 
the fish would necessarily descend, without any muscular exer- 
tion ; or, if diminished, the fish would become lighter than the 
water, and would, therefore, rise to the surface. A beautiful 
arrangement, by which the fish can thus rise or sink at plea- 
sure, and without exertion, is exhibited by a singular and 
effectual piece of mechanism, provided apparently for this 
pux’pose. It is a membranous bag, placed at the lower side 
of the spinal column, and known as the “swim-bladder” or 
“ air-bladder.” In the Cod-fish it is the part which is called 
the “souhd.” It differs much in form, and sometimes con- 
sists of two or more membraneous bags, with small connect- 
ing apertures, or with the divisions quite distinct, or with 
prolongations from the sides or ends.^' But whatever be 
the. form, the principal use seems to be the same — namely, 
that of enabling the fish to regulate the specific gravity of 
its bod}’-. 

Professor Owen regards it as the representative in fishes of 
the true lung of the air-breathing vertebrate animals. It is 
brought as we have seen (p. 201), into connexion with the 
chamber or labyrinth of the organ of hearing ; and fin a few 
fishes it is subservient to the production of sounds, which are 
caused by the air passing from the ah’-bladder, by means of an 
air-duct, into the gullet [ossophagus). It appears also to act 
in some cases, as a safety-valve against high-pressure, when 
the fish sinks to great depths, and to a limited extent as a pro- 
tection against the too sudden expansion of the gas, when the 
fish rises to the sui’face.f 

When we begm to examine to what extent this mechanism 
prevails, among fishes, we find it is by no means universal. 
It is-not observed in the Plaice, the Turbot, the Sole, and 
other flat fishes ; and as these different species live near the 
bottom of the water, we are at first inclined to say it is not 
given to them for that, reason, but that it is given to those 
which are in the habit of rising and sinking. A little further 
examination, however, shows that we are mistaken. Eels, 
which live near the ground, have the swimming-bladder well 
developed ; while the Eed Mullet, which has no swimming- 

* Lectures, p. 227. . 

f The gas in the air-bladder is found to consist of nitrogen and oxggen, 
the constituents of atmospheric air in A-arj-ing proportions. No hydrogen has 
ever been detected. Owen’s Lectures, p. 277i 
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one, that nearest the head is distinguished as “ the first dorsal.” 
Those near the gills, on what might he called the shoulders of 
the fish, are the, “pectoral,”* * * § and the pair nearest to them, hut 
on the lower surface of thehody, are of course the “ventral.”!' 
Thus the fins, in all cases, are named from the part of the 
body to which they are attached. 

In the summer of 1846 we had an opportunity of observing 
the capability of the fins and tail in enabling a fish to achieve 
a movement of a very unusual kind. We had taken in a tow- 
ing-net one of the Pipe-fishes {Syngnathus- acus. Fig. 182), 
which had been swimming near the surface, and had placed it 
in a basin of sea-water. One of the long-hodied Crustacea 


Fig. 182 .— -Pipe-fish. 



which are abundant during fine weather, and had been captured 
at the same time, was placed in the same vessel. It was a 
species of Gammarus,^ and about an inch in length. The 
Gammarus would seem to have got tired of swimming, and, 

* Latin, pectoralis, of or belonging to the chest. 

f Venter, ventris, the’helly. The fin or fins between the tail and the vent 
are called the “ anal.” 

t Among the pleasant circumstances connected with the preparation of 
this little book, I reckon the kindness with which my efibrts have been 
encouraged and assisted. Among those to whom my obligations are thus 
due, I must make especial mention of Mr. YaiTell and Blr. Van Voorst, 
by whose liberality I have been pennitted to copy some of the beautiful 
illustrations of the “British Fishes.” 

They are the figures numbered 
182 , 183 , 191 , 194 , 195 , 204 .— 

K. P. 

§ Its appearance will be best 
understood bj' the annexed figure of 
Gammanis haista. ■ 
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Capt. Hall has seen them pass over a space of. 200 3^ards ; 
but. fchej cannot alter the direction of their course, and the 
expanded fins, when in the air, serve only to make the descent 
more gradual.^' 

Kespieation. — The heart of fishes is composed of two 
cavities only. It receives the blood which has circulated 
through the system, and propels it to the gills. These are 
the great organs for respu’ation, and in the greater number of 
fishes are arranged in the form of arches on each side of the 
hinder part of the head. The water is taken in at the mouth, 
and passes out between these arches, where the venous blood 
in the gills is purified by the air diffused through the water. 
The delicate membrane bj’- which the minute ramifications of 
the blood-vessels are supported, foims no obstacle to the free 
action of the water on the impm'e or carbonated blood. The 
details connected with the circulation will be more easilj’’ 
understood by an examination of the annexed figui-e (184) 
than by any formal description. The true cause of death in 
a fish kept out of water is an interesting question, which 
appears to have been satisfactorily answered by M. Fleurens, 
a French physiologist. Though the gill-cover be raised and 
shut alternately, the gills themselves are not separated. 
Their fine filaments rapidly dry and cohere together. The 
blood can no longer circulate through them, and hence it is 
not affected b}'' the vivifying influence of the oxygen of the 
air. “ The situation of the fish is similar to that of an air- 
breathing animal enclosed' in a vacuum, and death by suffoca- 
tion is the consequence. ”t The gills vary considerably in 
form and arrangement. Some are convoluted, some are in 
little tufts, some are enclosed in cavities, with circular orifices, 
and others furnished with gill-covers composed of distinct 
bones, to which certain fixed names ax’e appropriated. 

Food.— Some fishes live upon marine vegetables.- The 
species of one genus (^Scdrusj are known to browse upon the 
living j^olypes which built up the coral I’eefs; and as the 
polypes retreat, when touched, into the star-shaped cavities of 
their support, these fishes are furnished with a dental apparatus 

* Fragments of Voyages and Travels. . Second series, vol. 1, p. ,220. 
A more recent vniter asserts that the fins nre used as wings ; vide Xote 
in Edinburgh Phil. New Journal, April, 1847, p. .384, from Gardner’s 
Travels in Brazil. 

, f Yarrell, vol. i. p. G7. Owen, p. GO. 
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and weaker animals of their own class. One of our justlj 
popular poets has said : — 

“Even tiger fell, and sullen bear, 

Their likeness and their lineage spare ; 

Man only mars kind Nature’s plan, 

And turns the fierce pursuit on man.” 

Eokeby, canto iii, stanza 1. 

Such a remark is altogether inapplicable to the voracious 
tribes of which we at present treat, and we would refer to it 
here onlj to show how much more eompletelj “ kind Ifature’s 
plan” is carried out by the present arrangement. As it is, 
“the multitudinous seas” are peopled with their finny tribes ; 
and we cannot doubt that the exercise of their various powers 
in the pursuit of prey, the escape from danger, and ^ else 
that is essential to their well-being, is fraught with happiness. 
They have no apprehension of death ; and when it does come 
by the jaws of a more powerful assailant, the pain is brief and 
• transient. The pleasure has extended throughout the dura- 
tion of life ; the final pang endm’es but for a moment. Grreat, 
therefore, in the aggregate, is the amount of happiness secured 
under these wise and bountiful dispensations of Providence. 
Did fishes not constitute the food of fishes, how few eompai’a- 
tively could exist! The naturalist consequently beholds, in all 
the havoc and destruction of life bv carnivorous animals, a 
merciful dispensation, and is prepared to give his assent to 
the reflections of the poet : — 

“ Harsh seems the ordinance, that life hy life 
Should be sustained ; and yet when all must die, 

And he like water spilt upon the ground, 

Which none can gather up, the speediest fate, 

Though violent and terrible, is best. 

“’Twas vdsdom, mercy, goodness, that ordained 
Life in such infinite profusion.— Death 
So sure, so prompt, so multiform." 

Montgosiekx’s “ Pelican Island.” 

To those who have never considered, the omnivorous appe- 
tite of fishes, the examination of the stomach of a few of 
those which are most commonly used as food, will furnish very 
sufficient evidence of theii’ habits. Perhaps the fact cannot 
be better exemplified than by quoting a passage fi’om a 
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functions; so uuie'h so, imh-ed, that IIr- aiw.ti.;; 
in obtaining the eonuiuiud of lanonia'^e ; nf 
])orlray the singulav diversity and L.-unty >„ i 
“ Tlie teeth of ibshes, in fact, in wlia.tevv'r 
considered--- whether in r.'-’nrd to numb.-r, 


.s-ii'-is'k-r.-', N'v-v. 


: \ rr. 
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structure, situation, or mode of attacliment- — •offer more various 
and striking modifications than do those of any other class of 
animals.”^- 

The teeth of some fishes, as the true Bed Mullet, are so 
fine and close set, that they may be felt rather than seen, and 
have been compared to plush or velvet. Others, a little coarser, 
resemble the hairs of a fine brush; when stronger, they are. 
like stiff bristles ; and some are bent like hooks and barbed. 
Some of those in the Pike are shaped like the canine teeth of 
carnivorous quadrupeds -, and some molar teeth ai’e elliptical, 
oblong, square, or triangular. To such teeth, those of the 
Sharks (Figs. 185, 186) shaped obviously for piercing, cutting, 
and. holding, offer an interesting contrast. 


Fig, 185. 



Teeth of Shahk (yolidanus.) 


Fig. ISG. 



Teeth of SHAr.K (Odontaspu.) 


Nov is the variety in point of numbers less than that of 
form. The Lancelet, the Sturgeon, and the Pipe-fish are 
without teeth. The Wolf-fish, on the contrary, has a mouth 
so paved with teeth that it breaks shells to pieces, and lives on 
the contained animals, separating the one from the other so 
effectually, that the food, without further preparation, is 
ready to be consigned to the stomach. “ In all fishes the teeth 
are shed and renewed, not once only, as in .mammaha, but fre- 
quently, during the whole course of their lives. 

At the back part of the mouth, the upper end of the guUet 
(esophagus) is expanded and forms a cavity known as the 
pharynx. In many species of fish this is furnished with 
teeth, and it becomes an interesting question — what can be 
their use in such a situation ? A recently -swallowed fish, 
taken from the stomach of a Pike, may show marks of the 

* Owen’s Odontography, page 1. It is from this splendid work and 
the more recent Lectures of the same eminent author, that our information 
respecting the teeth is derived. 

t Yarrcll. • ■' 
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large canine ieetlij hut lias (»l)virinsly not nndTgont' any 
furtiicr subdivision. It lias now been iiscvrinim:*! Mint Ibo 
coarser portions of llic food, freun lime to tinw, r.'ium into 
tlie ccsopliagus, and arc brought v/ithin the sjdu'n' t.f the 
teeth with which the pharynx js furnished •, and, ntb r b*nng 
there carded and conimimitcd. arc again swaUdvo d. In th" 
Carp, the Tench, the Kcl, the Piho, and many oMi-r lidaM. v;c 
have thus an action anfdogons to tliat of niminatton in tfic 
cattle of our pastures.^' 

EepK 01)UCTI0>‘. — A few fi.Ndies are brought forth alive- as, 
for example, the young of tlie Viviparous l5!--niiy ; i-ut ^u- h 
instances are rare; and, as a gi-nend nil", it may h - -.tatc! 
that fishes arc produced from eggs tiepo siteii 'nv tb.- f-mnl", 
and fertilized hy tlio male. The lohes c-ontaiiung tfe- ova are 
those to which wo arc accustomed lo'give the rimne ot ■* pea" 
or “roe,” and the corresjionding hut sofl-.T loh'-i in the mahr 
fish, are those which arc eijually well known a-, ih-' “ milt 
It has been found by experinu-nt, that when Ih ' .-.pav, n of 
both sexes has been taken from dead ti-h'.ri luel mixed 
together, the ova. placed under water and kept in a prop.u* 
situation, will produce young. This faet may serve, a; ?dr. 
Yarrcll remarks, to explain how it is that j.ond.. in tb.-' ilae.t 
Indies, which have become pcri'eetly dry and tie- tmal iiard, 
have been found, utter the rainy S'.-a-on, with ti-he’ in ih-m, 
although there did not exist any apparent inean^. by N'.hi'-h 
fish could be admitted. Tlie im|>regnated ova. of t.k.- tidi 
of one rainy sca.son continued uuhatched in the mud uhib- 
the pond is dried up; hut then vitality n-maitf, unimpaired 
and the young arc produced under the infinetiee of {uivum- 
stancos favourable to their devclojuucut when the ra.iny ■eavitri 
has again arrived, "Wo can thus explain, by the oj.'vratiou of 
natural causes, what was regarded as a puzzling phe.nt>n;vm.ti, 
for the solution of which many hypotheses have beu-n tVara.ed, 
alike destitute of any solid foundation. 

Disxmbtjtiox, — The researches of naturalists have shown 
that certain fishes are not merely limited in their range, ac- 
cording to the laws of geographical distribution, hut abo 
have depths to which they are in a great degree re- 
stricted. Hence, some arc most usually found at or near the 
surface; some ai-e ground-feeders, and are taken at eousidor- 


• Owen. 
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able depths ; and some oecnpy vaidous intermediate stations. 
When we reflect on the great amount of animal life which the 
ocean in its several zones of depth must thus support, and con- 
sider that by far the greater number of young fishes never 
attain matuiity, but form the appointed food of their more 
powerful neighbours, it is obvious that the young fiy must be 
produced in numbers sufficient to hear this ceaseless destruc- 
tion, and yet to have among them a sufficient number of indi- 
viduals which escape these perils to attam a certain degree of 
matmity, and, by the deposition of their ova, prevent the 
species from perishing. And accordingly we find here, as in 
every other depai’tment of nature, that He who framed the 
mighty scale of created beings, has so arranged the living 
mechanism, that the continual production is equal to the con- 
tinual waste. The number of ova which some of our native 
fishes produce is so very astonishing that it would be regarded 
with doubt, except on the most miimpeachable testimony. So 
many as 280,000 have been taken from a Perch of only half a 
pound weight. Mr. W. Thompson found 101,935 ova in a 
Lump-sucker (Cycloptems lumpus) of fifteen inches in length,* 
and the Cod-fish is , said to produce several millions. 

In general, with the deposition of the spawn the care of the 
parents for their future offspring terminates ; but this is not 
invariably the case. The statement of Ai’istotle, that there 
was a fish (Phycis) in the Mediterranean which makes a nest 
and deposits its spawn therein, has been confirmed ; and Olivi 
' . adds, that the male guards the female during the act of ovipo- 
sition, and the J'oung fry dming their development. Dr. Han- 
cock has observed sinular habits in some Demerara fishes 
called “ Hassars.” “ Both male and female remain by the side 
of- the nest till the spawn is hatched, with as much solicitude 
as a hen guards her eggs ; and they courageously attack any 
assailant. Hence the negroes frequently take, them by put- 
ting their hands into the water close to the nest ; on agitating 
which, the male Hassar springs furiously at them, and is thus 
captured.”t 

But we need not go so far as the West Indies to find ex- 


* Annals Nat. Hist., vol. iii. p, 44. 

f Quoted in Owen’s Lectures. A nest of the Hassar, with the spawn 
and the parent fish, is in the Museum of the Eoyal College of Surgeons, 
London. 
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araples of fishes constrncUn," nosls, aiul eviiictnir a romarlrnhl-' 
degree of care and an?ciciy for (iicir young. The o!i-< rvaf.ionfl 
of Mr. Couch prove, that, on our own shores, '*nest,! are hiit!l, 
in which the ova are deposited, and over v.-liieh tie’ adult fish 
will watch till the young make their rse.ape.” On on» o' ca- 
sion this gentleman visited daily for three weeks a Te -t of the 
Fiftcen-spined Sticklc-hack ^j,<’.nnt:!’ut), form'd 

of sea-weed and the common eoralline, and invariahly foiind 
it guarded; nor would the old fish fiuit its po,.i.t so long as le- 
remained.* 

Mea>'s or rscAi’K, nrrKN'rn, and attaci:. — I n some tril)’ ■ 
safety is to some extent si-cunMl l>y tlm CDlour oi the skin 
heing inconspiouous. It was an ohl li>dif t, when the real 
frucftfication of the ferns was unknown, that the |io,-.'.e.".ion of 
the seed gave supernatural jiowers of* coneealment ; and henee 
Shakespeare says; — “ AVe have grit llu; f'rn-S‘-‘.-d ; we vmlk 
invisible.” AVithout possessing the f.'rn-s'.ed, tlierc are eer- 
tain fishes that enjoy, to some exliuit, the gift wldeh it wr,.; 
supposed to bestow ; and sueh fishes are living in great ah'in* 
dance on our own shores, AVe allude to sono' of tie- ino .t 
common flat-fishes. Lot any one try to thetn a.i tln-y li ' 
upon the bottom, and he will be eonvine.'d it i i tmt I’-n easy 
matter. AAHien in motion tiny are of coursi' d« te<d.''d, iu;d 
occasionalh' the white side of the body idiow.-. for an iti taut a?, 
they glide along; hut as soon as they stop, and hy th*.- i’etiun 
of the fins have settled down into the sand, they an; so simil.ir 
in colour to the surface on which they rest that tle-v esear’'.' 
detection, nnloss the eye has watched tlu' movemc!;*.. All 
parts of the beach, arc not, however, of the same in;it.-n:d, and 
therefore arc not of the same colour; hut, v.diatevcr it no-tv In-, 
tlie upper surface of the fish exhibits a correspondenct.- whi -u 
is very remarkable. AA''o have seen it of a unifonn ikuL tint, 
.similar to that of the muddy bottom on whieh the fi-h had b<‘i-!i 
found ; while on others it was of a mottled or jn-pjo r-and-^alt 
colour, like the gi-avol of the little hay in whicdi it had b.-en 
captured. 

The Flying-fish springing into the air when jnirsued bv thf' 
Bonito, is an example of a difibrent mode by whieh datiger i^ 
avoided. Others, however, do not content thennelves^ with 

* Notes on the Nidificntion of Pishes, bv It. Q. Couch, P-sn., iiutliihcd in 
“'iheZoologisV'vol. ii. p. 795. 18-11. ’in 
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concealment or escape, tut wield with energy their peculiar 
weapons oi defence. The Skate has a tail armed with sharp 
spines ; the point of the nose and the base of the tail are hent 
towards each other, and the tail, when lashed about in all 
dii’ections, is capable of inflicting severe wounds. The Weaver 
(Tracliinus draco) is furnished with spines on the gill-cover 
and on the first dorsal fin, which have the power of inflicting 
severe wounds, and even of imparting a venomous secre- 
tion. This power, which has been questioned by modern 
writers, was well known to the ancients, though they attri- 
buted venomous powers to some species which ai’e certainly 
harmless.^' 

• 

“ Cruel spines 

Defend some fishes,^ as the Gobj-, fond 

Of sands and rocks, the Scorpion, Swallows fleet, 

Dragons and Dog-fish, from their prickly mail 
Well named the spinous. These in pimetures sharp, 

A fatal poison from their spines inject.” — Oppian. 

Pennant says that he has seen the lesser Weaver direct its 
blows with as much judgment as a fighting cock. 

The Picked or Spined Dog-fish (Acanthias vulgaris) is dis- 
tinguished from all other Sharks by a single spine placed in 
front of each of its two dorsal fins. “This fish,’’ says Mr. 
Tarrell, “bends itself into the form of a bow, for the purpose 
of using its spines, and by a sudden motion causes them to 
spring asunder in opposite directions ; and so accurately is this 
intention effected, that if a finger be placed on its head, it will 
strike it without piercing its own skin,” 

These spines, which are three-sided, and very sharp, are 
perfectly developed in the young fish prior to birth, and Mr. 
Ball has made known to us a beautiful provision by which 
they are prevented at that time from lacerating the mother. 
Each point is covered with a small knob of cartilage, fastened 
by straps of the same material, one of which passes down each 
of the sides of the spine, so as to be easily detached at birth, 
thus allowing the little animal (like the goddess of classic 
fable) to commence life effectively ai’med.f 

*■ Dr.' G. J. Allman, Annals Nat. Hist., vol. vi. p. 161. He had suffered 
acute pain from a wound inflicted hy the spine attached to the giU-cover of 
the Weaver. 

f Proceedings of the Royal Irish Academy, 27th April, 1846. Mr. Ball 
exhibited at the same time two perfectly-foraied young, w'hich he had taken, 
‘from the mother on the SOth of the preceding November. 
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The common Sticklc-back Fin. 187) cfonr 




n?. JRT. 

streams seems to b - prnvl'l-’il v- ifb a v/ee.pot:, 
which to its oj'p'nu'ul.-. v/o'.ti'l provf' tv) 
formidable. At the lower ‘.tirf.i:'' oi ibe; 
body, it has a still', fb.‘iq> v.bi--!! i-.'in 

ho crcctoil at and .<■•> tiriidy tL’-tt 

it inav he said, in military j-br.w.-, to ‘‘lix 
hayon(‘t.s.”t d’li*' St’i-r.b -b'vlv i-. a:i irtitab!'' 
and pugnacious litt!'- I'ellov,- ; a.;;’! with thns 
hayonot of his has b-- n i to r![> up tic 
holly of an unforttuiate arita-.;oti!-t, so tliat 
ho sank to the b',>tto:u arid deal of b;-'. 
wound. 

An active sp'-cie.., of Shar!; tic teeth 
within its mouth simdl and old.i; ■ ;ind v.-b'dly 
inudcfiuntc to destroy the prey <'ti \‘dde!i it 
subsists; but thi-^ d'dleieucy is cornpen.ate’i 
by a siupndar and formidable v. eapon, with 
strong lateral ])rojoetlons, with v, hieU tlie 
front of the head is provided. It-; saw-like 
edge has gained fur its owner the apprupriat-.- 
name of Saw-iish (Pn'^tis, Fig. IbS). 

The Sword-fish (^Xxphia^t lias 

occasionally been taken upon tie- llritish 
coasts, and is furnished with a weapon, more 
formidable than perhaps any oilier species. 
Daniel, in Ids “ dtural .Sports,” state:-, that a 
man while bathing in the Severn, was stve.ek 
by, and actually rcccivial his death-wound 
from a Sword-iish. The elunguted upper 
jnw' (Fig. 189) forms the sword, ^vhieh is fiv- 


* C.-illod Sj)rlitk-har;, or .^yric!:h/-h(m, in tlie North of Ireland— re'er; 
in the Sontli. 

t Drummond’s Letters to it Young Xnturalist. 
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quently found three or four feet J[n length. The fish occa- 
sionally attains a length of more than twelve feet, and a weight 
of more than four hundred pounds. It is said’ to entertain 
great hostility to the whale ; and some of them will join in 
stabbing it below, while the Fox-sharks ■vvill fling themselves 
several yards into the air, and descend upon the back of their 
unhappy victim. It is a commonly-received notion, that it is 
in consequence of mistaking the hull of a ship at sea for a 
whale that the Sword-fish occasionally thrusts his sword-like 
beak into the vessel.* 



The force .with which this is done must be very considerable : 
many museums contain planks thus pierced either by the 
Sword-fish or others neaidy allied to it. A portion of its 
sword, about nine inches in length and two inches diameter, 
was sent to the Belfast Museum,t taken from the Euphemia, 
a vessel which had become leaky on her passage to Brazil. It 
had been driven not only through the copper sheathing, but 
also through nine inches of the solid timbers. Other instances 
are recorded of vessels having suddenly sprung a leak, and 
being with difficulty got into port, the Sword-fish having been 
the origin of the calamity. 



But a still more remarkable mode of defence is ^exei'cised by 
some species of fish, in the power they possess of giving a 
severe electric shock. One of these is the Electric Silurus or 
Malepteriirus of the Nile {Fig. 190) j a fish to which the Arabs 

* Tarrell, p. 145. ... „ ' 

t Thompson, in Annals of Natural History, vol. xiii. p. 235. 
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give a name signifying Ontjuhr AnotlnT (li*' Jorjj- tlo or 
jElectiic Eay of our own shore.-i f/Vy. .101); ntid n third h 

» tlic Gipimohis: or Mlcotrio Iv l ol th’* Sot’.ih 
American riveiv, \vho"c shoe!.' !-■ suhi.'i. nlly 
powerful to stun and even d -. lruv hor-ca. 
Jliunboldt give-; a mod. gr.'-pl!; - pif-turc of 
•the .‘;cene attendin!; tiu-ir catdnn-; t'i>- livid 
yellow Kels swiinmiv.g near ti;-* a.i;d 

pursuing their etn'ndc-^^, the gr->-.ip . id Itelb.r. ; 
surrounding the pond, and t'u'- iisc ^vilh 
their mane.s cr.-et and eyeh:!!!; vdil v,:t.h |.o,in 
i| and fright, striving to e- eit-,.- [Votu th ■ i-! ••■tne 

storm v.dtich tln-y had run- -d. a:-.-! -iriVen 
hack hv the shouto and bag v. hip; of tic- 

FiB. 101.— Tor.m>o. •, -i“t t- 

excited J ndnns. 

Yitality. — There arc some li-he.s v. lui:!; dl - n!r;v. t tn-.nw' 
diatel}’ when taken out of the water, and otli-.-r; v.du'ii e.h.thg, 
symptoms of life after a lap,-;e of .•'•■vend iioiiro In. r -f- r'-ne“ 
to this subject jNfr. Yarrell reinar!;-;. " rhat thet >.' }■ is ts!:!.’; 
swim near the surface of the water l-.ave u h'n.di d.sreh-.rd of 


, v *• n , . 

o. i.,;i 


r -f‘ i-vf'.e‘> 
ti is tija’; 
srel.-.rd ot 


respiration, a low degree of mn--;eular Irrlts'.hillty, gri-vt n -ei-; ,ity 
for oxygen, die .soon— -almost inuuediat--!y --v. ii-'U t.dv'u ont 
of the water, and have lle.sh proau to n'pid .i.-ese-ipo .itiois. 
On the contrary, tho.se li.sh that live near tie: hottons of th>,- 
water have a low standard of re.^pirattou, a high d gree (if 
musevdar irritahilitv, and le.s.s neee.sd.tv f.r o\vg ; lix-v 
sustain life long alter thev are taken out of the water, an- 1 
their flesh remains good for several day.s.”t d'h’- ph -u.'r:n-na 
connected with this law arc highly intere.-tiuj', and eveiti.' th • 
attention of the mo.st incurious. Mackerel an- .so p.-ri-.hahl‘- 
that they are permitted to he cried through London f-r .-.de 
upon the Sunday. Herrings die so instautauesULsly ou their 
removal from the water, that the saying dead as a h-.-rrlng,” 
lias become proverbial. Pcreli, on the contrary, live for .some 
hours: — “They are consLantly exhibited in the market.-; of 
Catholic countries, and, if not sold, are taken haelc to the 
ponds from which they wore removed in the itiovniisg, to he 
reproduced another day,”j Tlie Angle.sey Morri.s, a small 
lish of rare occurrence, has been known to survive after being 


■* Milne Edwards’ “Eleincns," p. 2S1. 
t Yarroll, vol. i. p. .n. 

+ Idem, vol. i. p. 22. 
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■wrapped in brown paper, and carried for three hours in a per- 
son’s pocket.'* The Carp is so exceedingly tenacious of lifej 
that it is a common practice in Holland to keep it aHve for 
three weeks or a month, placed in wet moss, and in a net kept 
in a cool place. A little water is occasionally thrown over the 
net, and the fish are fed with bread steeped in milk. 

Eeeoes and teaditiohs. — ^To those who now enter on the 
study of fishes, with access to the stores of knowledge accu- 
mulated by earlier labourers, and having for their guidance the 
light reflepted from other depai-tments of science, the ideas 
with which some species of fish have been associated cannot 
but seem strange, incongruous, and mireasonable. But this 
assumption of superiority is one that a wider range of study 
assm’edly dispels ; and it teaches us, at the same time, to hold 
our own views with humility, seeing how great were the errors 
of inquners who were certainly not less able nor less intel- 
ligent. The subject is one to which we can only advert, yet it 
cannot but prove instructive. ^ 

The-Maekerel Midge, one of the most diminutive of our native 
fishes {Motella glaucd), is only about an inch and a quarter 
in length. “This seems,” says Mr. Couch, “to be one of the 
species spoken of by the older naturalists under the name of 
apua, and which, from their minute size, and the multitudes 
in which they sometimes appeared, they judged to be pro- 
duced by spontaneous generation from the froth of the sea, 
or the putrefaction of marine substances. ”t The notions with 
respect to the origin of Eels were not less fanciful. Aristotle 
believed that they sprang from mud ; Pliny, from fragments 
which were separated from their bodies by rubbing against 
rocks ; others supposed that they proceeded from the carcases 
of animals ; Helmont believed that they came from May-dew, 
and 'might be obtained from the following process : — “ Cut up 
two tufts covered with May-dew, and lay one upon the other, 
the grassy sides inwards, and thus expose them to the heat of 
■the sun ; in a few hours there will spring from them an infinite 
quantity of Eels.” Horse-ham, from the tail of a stallion, when 
deposited in water, was formerly believed to be a never-failing 
source of a supply of yomig Eels. X The ear bones of the Maigre 
(Sctcuna aquila), a. fish which attains the length of five or six 

* Loudon’s Mag. ISTat. Hist., vol. vi. p. 330. ' . 

t Vide yarrell, vol. ii. p. 193, 

J Idem, vol. ii. p. 289. 
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feet, and lias been occasionally Inlctni on Ibn Brifi-b pboft'.-i, vri'm 
supposed to possess nicdicinal virtues. *• Acciinlini,' to Ik’lun, 
the}" were called cbolic-slones, and vo're worn on the nffk, 
mounted in gold, to secure the p(>'-:f'j:.,Ar ngain-''.* this painful 
malad}’’ : to be cpiile eilVctual, it v/a-i pref'-nd'-l that th>' wearer 
must have received thoin as a gift —if t h'-y h.i'l been pureli;\.;,'d, 
they had neither their preventive nor curative I'.ov.-er. 

The Opah, or Iving-iish (^Lamprh a beautifnl spe. 

cics of rare occurrence in the jiritiNh s- a;, is i)y th.c tihiii' '.*; 
termed Tai, and i.s cslcenied ns th" p-’cnliar cnihlvni of hapT>i* 
ness, because it is sacred to .Ichis or N'>-pti!rc-, 'fhe .loiin 
Dory {Zeus falcr, Fuj. Iftl*) Iflong-. to Ih" s;un-‘ Lunily, 



Vifc- 

and contends with the Haddock {Mcrrhta ivrjh'm;'-) ibr ihe 
honour of bearing tbc marks of St. Peter’s fingers --each being 
supposed to have been the llsh out of whose uiouth t!u‘ ApostP 
took the tribute money, leaving on its sides, in proof of the 
identity, the marks of his finger and thmnb. 

In many of the ports of the Mediterranean, the ]>urv is 
hence called “St. Peter’s Fisli.”^^ The ilshennen of ‘the 
Adriatic term it il Janliorc, “the gatekeeper,” a word v.hieh 

* Cuvier et YalencicTincs. lllstoiro Xaturello tks Foosua-*, vu!. x. p. C. 
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may have given origin to the English name ; or it may have 
been derived from the French dor.ie or jaune doree, having 
reference to its peculiar golden colour. 

We might greatly enlarge these notices of traditionaiy lore, 
as applicable to fishes, but shall merely mention one other 
example. The Eemora (Echeneis remora^ Fig. 192) is re- 



Fig. 192 . — Remora. 


markable for an adhesive or sucking disc, which covers the 
upper pai't of the head, and enables it to adhere to the body 
of another fish, or to the bottom of a vessel. But so great 
were its fabulous powers, that it was said to he able suddenly 
to arrest a vessel, even in her most rapid coui’se. 

Classification. — To Cuvier we are indebted for that classi- 
fication of fishes which is most generally adopted. It is 
founded upon the nature of the skeleton, and on the structure 
and position of the fins. 

The following table exhibits Cuvier’s arrangement : — 

OSSEOUS FISHES, 

OR THOSE WITH THE SICELETOH OF BONE. 

I. Acanthoptertgh, or fishes with spiny rays in the fins. Exam- 
ples — Perch, Gurnard. This group is not subdivided except into families, 
genera, and species. 

Malacopterygii ; or, fishes with flexible fin-rays. This group is divided 
into the three following orders : — 

II. Malacopterygh Abdominat.es, with the ventral fins beneath the 
abdomen. Examples — Pike, Salmon, Herring. 

III. Mae. Sub-brachiaees, ventral fins beneath the pectoral. Examples 
-—Cod, Whiting, Ling. 

IV. Mae. Abodes, ventral fins absent. Examples — Eel, Conger Eel. 

V. Lobhobranchh, the gills arranged in tufts. Example — Pipe-fish. 

VI. Peectognathi, jaws as if soldered together. Examples — Glohe- 
fish, Trimk-fish. 

CAETILAGIHOUS, 

OR THOSE with THE SKEEETON OF CARTIEAGE. 

VIL Sturiones. — Sturgeons. — Branchiae pectinated (Comb-shaped), free 
with one large aperture. 

• VIII. Peagiostome — Sharks and Bays. — Branchiie pectinated, fixed; 
gill apertures distinct and transverse. 

, IX. Cyceostosh. — Lampreys — ^Branchiae purse-shaped, fixed; gill aper- 
tures distinct and circular. 
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In some fishes, as the Skate and the Shark, tlio skdf.-ton is 
cartilaginous, or composed of gristle, h.dt)g so far unaingous to 
the skeleton of the young of the inatnninlia h-.-fon; f h': eart.hy 
particles '.vhich convert the cartilage into houi; have heen 
deposited. Jn others, as the Pendi, tiie d'rout, .ithI th'' Cod, 
the skeleton is formed of hone, 'i’lits poiivts out ati obvious 
division of fishes into two primary t:ro up-! -the curl :l«g:nous 
and the hony. The latter admit with hu ilUy of forttier 
division. If we CKamine the Perch and th*' 'rnoiit, we tin l 
the hones of tlie s:ime material, and the- gili-t forui'-d aft.-r fh*' 
same model, 'i'ho hack in each is suriuotintr'd hy livo t-r.-!, 
but the resemblance eease.s when we cotne to evai-oin*: tlo- 
structure of these orLraus. In the Pt-rch, the fif-t of t'er.;; 


dorsal til: (, or that 
which t; ni"ct to the 
I'.'-ad, i-; riuup'O.t d of 

^lil^ StiitU';* tUilh'd iy 
a m‘u;il)r.’.u-', a-, .-'lov/f: 
f' P" in liie arin -.-.'•d tiguro 

I (/':/• Pd->), or ia that 

' of the rutiri- ft ',h 

ri:;. l'.>l~ni.i!svi. I’l:.'. ISl) ; whih* iti lie- 

Trout the correspoiiditig fin is formed of 'oft il.-xih!-- rays, 
dividing into hranehos. A dln‘erenc-e of tlie .■•auie Lin I ii <■>!>-. 
servable in the anterior or front portion <4’ of th - oth- r 
fins: the tail fin eonsi.sts, iu both ea>>s, of th - luo-t t'. xlh! - 
rays. ThLs diHercnco in the dorsal iltt (Latiu, tl;.- 

hack) may seem a very trivial matter; hut it ei-a-.l'h- ih.- 
naturalist to divide the o.sscous or honv ti'he.! into t-e, o i-rd -rs 



— those with the fins partly of hard or spiny ravs (.temuAv/)- 
tcri/gii), and tho.se with the fins entirely of soft rav.-- { d/o'/u-aeo 
terygii)* These orders are again subdlvide-d, a'-eortling to 
the presence or absence of certain fins — the ditl'creju-e in t!e,-ir 
relative positions — the variety in tlie structure of the gills and 
gill-covers, and other details of .secondary importance. Pv 
these characteristic distinctions the ichthyologist, or in idUvr 
words the naturalist who makes lislies his peculiar studv, ar- 
ranges them in groups, distinguished as orders, f.unilies, emd 
genera. 


* The.se Jcientific terms are t>oth derived fnen (ire.-k wordi, !-.irnuVieg, 
in the one case, tins of sliarj) or sjunous ravs, and in the otlc r. fm-) “i-ii'er U 
flexible rays. i . . 
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Peom tlie peculiar structure of the skeleton, these fonn an 
interesting group, holding a place between the Cuttle-fish, in 
which there is but the rudiment of a skeleton, and the osseous 
fishes, in which the rertebi’ated structure in this class of ani- 
mals reaches its full development. Among them there is 
great diversity. One little fish, of rare occurrence, the Lance- 
let {Am/phioxus lanceolatits), which is not much more than 
an inch in length, has no skeleton, properly so called, hut 
merely a membranous thread ; in the Lamprey the divisions of 
the vertebrae are marked, so that they resemble heads placed 
on a string ; in the Shark and the Sturgeon, the divisions of 
the vertebra are complete. 

Peteomyzid.®.*' — The family of the L^preys {Fig. 194) 



comprises the Lancelet, the fish just mentioned. ,Some of 
them dredged up in deep water, off the southern coasts of 
-England, by Mr. MacAndrew, were exhibited by Professor 
Edward Porbes at the Southampton meeting of the British 
Association, September, 1846. They have, ere now, been 
ranked with the Mollusca, and exhibit peculiarities of a nature 
so remarkable as to be objects of the highest interest to the 

* That is, the family of the “ Stone-suckers,” an appellation bestowed 
on , them because, by means of their circular mouths, they can adhere to 
stones. Like other terms, it is derived from two Greek words. _ 
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comparative anatomist. Those little n.-lo’s had devtitua d sninc 
larger ones of a difl'erent .spoeics, v.-hieh had h -fti eonfmfd in 
the same vessels with thorn, eaiitig ofl'tln-ir hodit'S what they 
required at one time, and returnin':, in th" Ahys.-.ifuan fadiiou 
described by Jlruee, for another su[>ply v.hcii wanted. 



SQUALin.T., Iv.vtin.T.. — 'I’lii; Shark.s anti th-' Uay.:, th.eii,:!? 
differing so mueh in external form, b .-lejin' t‘> a nwon;.- .nf 
of which the gills are fixtal, and tlie v/ater, pa- in.: thrier.di 
the mouth, c.scape.s from the gills In- a »,>f I >;igir.-i'Un;d 
incisions. The ova, which are few in tumde. r, are- nt>t tl-po- 
sited on the .sand or gravel, hut e;u-h egg is ene! ' ibr 
gi'catcr safety, in a horny ea---e, 'attached hy long t'-n-lri! >. to 
the larger seu-weods ; and among the Sh-.u'!:.! of tie- Iwge.-it 
size, some bring forth their young alive. Tit-- e-apty egg-tr.e'—^ 
are frequently foiuul oix tla; sea.-.ehore, ami are wr-!! Inee.va by 
the name of “sea-pur.sos,” “mermahls’ purses,” ami ot'e. -r 
local terms. Tito longer and narrower-shapwd (/m;. It’.') 
belong to the Sharks and Uog-Gsho.s ; the hroath-r atnl '.horter 
ones to the Skates or Kays. Wult-r is admitted into th-nu bv 
means of slits or openings at each cud of the purso. Iji two 
large clusters* dredged up in Straiigford Lough, and s- nt to t’m- 
Belfast 2iluseum, the ea.sc.s were obviously of three verv din- 
tinct ages, the most recent being yellowish, semi-trioHjarcnt, 
and the contents resembling those of a newly -hud hen’s egg. 
Our figure, which is copied from that givcii by Mr. YarreU, 
represents the ease laid open, and the young Dog-fish :itta.cho<l 
to the “yolk,” or membranous bag of nutruuout, which is 
gradually absorbed as the giwth proceeds. 

* They -ivcro regarded ns the ova of the I.arge-spotted Dog-teh.— W, 
Thompson, in Annala Nat. Hist. voJ. xiv. p. 21!. 
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The history of fishes furnishes many curious examples of 
certain kinds being held in high estimation in some places as 
food, and quite despised in others. This is the case with the 
Bays, of which there are eight native species. In the London 
market they are much valued, and in some parts of the coasts 
they are considered delicate and well-flavom-ed; while, in other 
locdities, they are not used at aU, or employed only as bait 
for catcliing crabs and lobsters. Colonel Montagu mentions a 
similar fact respecting the Sand-eel, known as the Sand Launce 
(^Ammodytes Lanced). At Teignmouth it was in great request 
as food, while on another pai-t of the south coast of Levon- 
shu’e it would not be eaten even by the poorest people. 

The Dog-fishes of our own coasts belong to the family of 
the Sharks {Squalidce). In these rapacious fishes, “as among 
the truly predacious bii-ds, the females are larger than the 
males ; and almost all the species have received some name 
resembling Beagle, Hound, Bough Hound, Dog-fish, Spotted 
'Dog, &c,, probably from their habit of following theii' prey, or 
hunting in company or packs. All the Shaiks are exceedingly 
tenacious of life. Their skins, which are of very variable 
degrees of roughness, according to the species, are used for 
different pm’poses ; in some instances by cabinet-makers, for 
bringing up and smoothing the sm-faces of hard wood.”*" 

The Small-spotted Dog-fish (ScyUium Canicula, Fig. 196), 



Fig 196.— SUAIL-SPOTTED DOG-riSH. 

the species most abundant on om* shores, is an object of great 
dislilce to fishermen, who try in various ways to avenge the 
injury which they believe it causes to their fishing. In tropical 
seas, the capture of the White or , of the Blue Shark, the terror 
of mariners, is always to them a source of great exultation. 
The first act of the sailors, when their enemy is hauled up on 


* Yarrell, vol. ii. p. 369. 
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the deck, is to cliop ofl’its tail, ns dafii,'‘T b to ho npprrhcndf't] 
from the great strength with u-hieh it is tis'-d. Itxsjl 

Hall gives a most animated and seaniatdiki' de.'i'nption of tlsi 
entire’ scene.'*" 

Some of the Sharks attain a great sir,-', 'fhe iK-king Siuirk, 
a species found off these co.asts, has h/'en irnov.-r, {o tneaejrf 
thirtj-six feet in length, atul is on*' of tii-- of tie- tn: - 

fishcs.f Tiic Blue Shark ha.s Ba-n for it", afl'-cti-jn 

for its young ; and the l)(di<-f yet prevail,-*, that tie' young are 
accustomed to seek safely from d;uig*‘r l)y etit-uirig fie* rr..',.utli 
of the parent fish, and taking shelter in it h‘-Ily. Th -.t tray 
have been fouml alive in the }.t-unaeh, i--. a-intittefi ; h*it. tiait 
tliey went tlierc voluntarily, or for r.af- ty, s- en: •. more tfi.an 
doubtful.J 

A beautiful example of b--netir.-nt d-*,i!gn i< aff-rih-l hy a 
poculinrily of structure ob.'-ervable in tin- }oui;g of Sii'’.**!..! and 
Skate.s, wliilst still impri-'om-d in the egg-ea.o*. I Vom tin* gillt 
there arc projeeting filament.^ ; cat-h <>f tie- c'-nt;'!:! ; a m.ifi-it-' 
hlood-vcs.-’el, and serves thu-; t-,) expo .- th-* 1-1 xo-l t-) tin* 
purifying action of tiie water wit run Ih-* horny egg-ca-;-*. 
The.sc appendages, like tho-e of th*- Te.dpo!.- h.orf.!.ff.,T fn-*n- 

tiojieil, ;i.rr only t‘*!np-)r;iry ; i-'i* 
they fulfd, at an early p-'rio.l {>f 
growth, till! function v.dii -h ii all-T- 
wards so liliei-'ntly p 'rf-.-ne-d hy t!;-* 
gill:. 

A wort* j.trllamg etmtu'’ - of pro- 
vidential care i-; p»-rh:ipi adl-rd.-.l !,y 
the iirrangoiucnt wlii-'li ftirni"!!--, to 
the Shark.s the ir.can-; cif keephig 
their formidahle array of te.-th 
197) til to execute at idl time; tlicir 
fearful otHce, 'fhey mu-t le hahle 
to he displaced and hrolren, and if 
fixed in sockets as our tectli are, 
and no means ])rovld<'d for a suc- 
cessive .series, it is obvioii.s that 
these formidahle luon.sters (>f the 
deep would in lime perish, from ii'.a- 
bility to seize their prey. But this 

* Fragments of Voyages and Travels. Second Serf's vcl, i. j.. ‘.’tg. 
t Yarrcll, p. 09G. + Yarretl, p. 
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is avoided hy the teeth not being fixed in sockets, but attached 
to a cartilaginous membrane. The first row of teeth stands 
erect, the others are laid flat behind. The membrane con- 
tinues to grow, and advance forward, the outer teeth drop out, 
the membrane itself is thrown off or absorbed, and the row 
which was originally second takes the place of the first, all the 
teeth in it standing erect, until, in the course of time, they make 
way for a third series, which is followed by others in succession. 

Sttjeionihje. — The only remaining fish we shall mention 
belonging to the cartilaginous group is the Sturgeon {Acvpemer 
Sturio, Fig. 198), and it approaches to the other families of 



Fig. 19S.— Sturgeon. 

fishes in being oviparous, and in having the gills free. Its ex- 
ternal appearance is strildng, and the series of bony plates 
upon the surface of the skin is very remarkable. 

In compai’ing the figures of the Stm’geon {Fig. 198), and of 
the Dog-fish {Fig. 196), with that of the Perch {Fig. 181), 
the appearance presented by the tail is extremely different. 
In the perch, the vertebral column ceases at the tail-fin, which 
if the line of that column were continued, would be divided 
by it into two equal parts. In the Sturgeon and others, the 
vertebral column is continued into the upper portion of that fin, 
and symmetiical appearance in the organ is therefore wanting. 
This is one of the obvious external characters by which the 
i cartilaginous fishes may be distinguished from the osseous. In 
'*Temote periods of the eaiiih’s history, this peculiarity of struc- 
tm’e , appears to have prevailed universally : it is found in every 
fossil fish whose remains are preserved in the magnesian lime- 
stone, and in strata of older formation. 

The Stm’geon, when caught in the Thames, within the juris- 
diction of the Lord Mayor, is considered a royal fi.sh ; the 
term being intended to imply that it ought to be sent to the 
king.^' . One taken in 1833, in Scotland, measm’ed eight feet 
six inches in length, and weighed 203 lbs. Pennant mentions 

* Yarrell, vot ii. p. 362. 
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tlie capture of one in the Esik, wrigliin" 10 1 11>^ In llv' nor- 
thern parts of Europe, wliore ike lish is nion- eevir.n- 
is made of tlie roc of tlu'. fcmnl-, nnd isiti^la;^ from ih<' d.,n=f. 
membrane forming the uir-lilnfM-r, 


OSHEOUS Eisni>', 
tviTH Tiir. i:ay.s or Tin; itn's iT.f.xuu.r., 


“ Onr 1-1 ijjiti'oii-' .-‘.ri’Ast’o ri v.iri r;-. ; X", 
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riff. 193. 
Ilri'roc.iMrc?. 


mav.supi‘.\l pouch. 'I’he iiV-A (-f e, p-m. -li 
is connecled with that of the 'lo/-. V/e 
know that it is thus the femule Knnirm-i-.-n-m-- 
ric.s and preteets ht-r young ; hut innutur.d I;:-'-® 
tory we are for ever nuvtiiur such .'tiv.ng-- i. - 
.currenccs, thatit has been widl said, “ the uatur.di-t h;v-. n - n ■-•d 
to invent ; Nature romance.s it for him.’’ In the l’lp---li,sh, e,>::- 
trary to what wc find in other tribes of animals, tin- intirsupi.-J 
pouch belongs to the vicile. The soscs (muiv to-.reth-'r iji the 
month of April; the ova pass from tlu; female and :uv tr.-mdern'-.l 
into the sub-caudal pouch of the mule, the valves of th-- imm-!! 


* They liclon'T to the onler JVertoy/.v!//;/, of Ou\l..r, 
ing the jaws a.s if soMcrotl tngethc-r. 
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immediately closing over them. “In the month of July, the 
young are hatched and quit the pouch, but they foUow their 
father, and return for shelter into their nursery when danger 
threatens.”* 

We have taken Pipe-fishes very abundantly by means of a 
small dredge towed over an expanse of mud-banks, thickly 
covered 'with grass-wrack (Zostera). Here there were doubt- 
less small moUusca in abundance, afibrding a kind of food well 
adapted for the long tubular jaws of the Pipe-fishes. 

Anguillidm, the family of the jSle/s.— The pectoral fins in 
fishes are the representatives of the members which we call 
the arms in monkeys, and the wings in birds. The ventral 
fins are, in like manner, regarded as the representatives of the 
legs and feet. In the Eel tribe the venti-al fins ai’e wanting, 
and hence the term Apodes, a word signifying “without feet,” 
has been applied to denote this peeuliai'ity.f 

The two species of Sand-eels are alike in their habit of 
bmying themselves in the moist sands of the sea-shore ; and 
we can speak from experience of the fun, frolic, and activity 
that prevailed when, on a summer night by a bright moon, 
some of our merry school companions tm’ned up the sand, 
while others dai’ted at each fish as it showed its silvery side 
for a moment in the light and then disappeared. At Dundrum 
Bay, County Down, and on other parts both of the Irish and 
English coast, they are taken 'in such abundance as to consti- 
tute a valuable article of food. The smaller and more common 
species {Ammodytes Lancea) is usually from five to seven inches 
in length, and oflers a great contrast to another member of 
the same family, the Conger Eel of our coasts, wdiieh some- 
times attains tlae weight of 100 or even 130 lbs., and measures 
more than ten feet in length. J . There is a notion yet cui’rent 
that common Eels going into the sea remain there, and grow 
into Congers : an idea as unfounded as that of the child who 
supposes that ducks will gi’ow into geese. The permanence 
of species is a truth which increasing knowledge every day 
confirms. 

Thi'ee species of freshwater Eels are described as British. 
Some of these remain permanently throughout the year in 
certain ponds or rivers, and there deposit their spawn j but 

* Owen’s Lectures, p. 304. 

f The Order is named Malacqpterygii Apodes. 

I Yarrell, ii. p. 306. 
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this is the exception to the rule. The lvh. may, in ;-yT)‘'rnl 
terms, ho described as malrin',' a migrnfinn to Hi.' .-.-a in tli- 
autumn of the year, for tbe ptirpo-.- of spav.-nitiir. _ it i-. at. 
this time tbat tlicy are taken in tie- lar-p'd ([unntiti'S For tb-' 
table. In the north of Jrel.ind. one i;r-'af plan' fbr tle lr eap. 
ture is Toome, on the Lower Ikit.n, a riv. r ronn.-efun- I^-asyii 
JTeagh witli the .‘■’ca. 3 ’ln; (ij'benn.'U tie-r.' a'.-.'Ti. liiat tie' 

lids (^Anqxiilln (tcMtiro--lri''^ avoid tbe tn'vj:i|i;d)f , anO tnaf. 
“ a run” of fish takes jilaee ojdy v.-h»-n tbe i - il.tr!;, aiel 

that even a Hash of liybtniiii^ will ^(op tle ir pne^rf ', .. V» e ar- 
informed by ^I r. l'iiii''ton, of Toome, tliat b" ba- i “ ‘ oiapj.-t- ly 
.stopped their pro^^ress^ by pla'dmt ibret- I ii-o.' lamp ■, tf'-:\t 

the ra3‘s of light fell on the .etirf.te!; of tie- v. at.-r, iiir.-.-s.'y <t 
the entrance to the nct.”'^ A ‘‘ run/' a.-: it t. rne'.b o.-.-ir.-, 
onlj" two or three nights in tbe va.%ou, b>tt tb,>' (pieetiJy tb. r. 
taken is very eon.siderable. So manv a.; 'I' ,(>00 .•.aadi Iv'!*. 


al'.’ >/‘r 


• U.- 


have been taken in one jiigbt ; and tb -le 
sixty' middle-sized Mels and ten birg 
small. They are taken in nets, wbieb may b 
shape to sugar-loaves with the t-ij.s ent o:’,’ 
teen to sixteen yards long, mat pl.'ieed i..'ti,-. 
early period of the susnmer it is ati int.'r 
Cutts, near Coleraine, on the same river, t.. toark tb. 
sands of young Kels tiien- ascending tb- 
are suspended over tbe rocky' parts to aid tle-iu in ov.- 
such obstructions. At such jilacvs tin- rivi-r 
the mullihidc.s of young Kols about thrc" or f.) 
all acting under tbat mysterious impuls.:- tl 
to push tlieir course onwanls to tie- lain 
doubt tbat Kels oeeasionally (juit the w: 
incadow.s arc wet from dew or other ea 
the night over the moist .surface in search of Frogs, and idiaT 
suitable food, or to cdmnge their situation.’’ 

Eels have been known to lie frozen and again rrvlve, vrt 
they scorn in other ways very susceptible of cold, 'i’ljcv aiv 
not found in the arctic regions nor in the rivets of Siberia, 
lit our latitudes tbey take shelter from tbe iuelemcia-v of tlie 
winter by burying tbemselvc.s in tbe mud. Lut this do.„'s not 
always protect them, In Knbruary, 181 1 , during a bard fro -:t, 
largo quantities of dead Eels, of tbe ctunmou s-barp-nosed 

TJkj family of tlii.s gentleman were for manv ve.ir.'. tlie I- . e:? vf ti. - 
fislierj- at Toome. 
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‘species, came 'floating down the Lagan, and were taken in great 
abundance about the quays and wharfs of Belfast. The tem- 
peratui'e for three days, as observed by Mi*. Thompson, was 
then 27^®, which was ten degrees higher than during three sue* 
cessive days in the preceding month, when none were known 
to have suffered from cold ; but at the time the Eels were 
killed, a strong easterly wind dried up the moisture of the 
banks, and probably occasioned their death by the extreme cold 
arising from evaporation.^ The Conger Eels near Cork seem to 
have suffered from a similar cause at the same time.f 

Passing by the Pemora (Fig. 192), the representative of 
another family [EcheneidiB), and whose singular sucking-disc, 
placed on the crown of the head, has been abeady referred to 
(p. 221), we come to a family {Cydopteridcc) in which the 
ventral fins are not wanting, as in the Eels, but are united 
beneath the body and form a concave disc, by which the fish 
can with ease adhere to stones or other bodies. Of this group 
the Lump-sucker (^Cyclopierus lumpus, Fig. 200) is the best 



Fig. 200.— Lusip-stickee. 

known species, as his uncouth shape, red eyes, and body in 
which bright tints of blue, purple, and orange, struggle for 
precedence, arrest the attention of the most incmnous. We 
have taken, in rock pools the young fish when less than an 
inch in length, and by changing the sea-water regularly, have 
kept them alive for severaP days, and have thus had oppor- 
tunities of observing the rapidity with which they could adhere 

* Annals of Natural Histoiy, 1841, vol. to. p. 75. 
f F. M. Jeiming.s, Idem, p, 237. 
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to the sides of the phnss vrss-.;! in v.-hirh f to-v v.-. r.' or 
cast themselves free and jmr.-ite th'-ir eonr— . r'riat'.v ..f f.;,*-.,- 
mai'iiic creat^ives are hiphly isdere^dinp nUjv>’t-' tor uloi rvateni, 
and after beinp Icojd for a ilay or tv.m may h>- n lnrn' il fo tl.- 
sea uniiyurcd ; so that death is not tii<' i.‘ . ry ('ot.- 'i;!;.”;,-,- 
of their temporary imjmistminent. 

P/atroncclichrS'—To this family 1> h’ n.-r t'e- il’lr.'-’.-.-r. 

"n'/yjri:, /Vy. tl,.' 
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“No vc.'-'cl they litid fit to hoht Mich a fiO.,, 

Ami the jciiate’.-i convoUotl to ikiTo‘ ii ji,-v, il':-!:.” 

The next iamily (^Godidiv') etintain.s a number of .‘•peci' S 
which yield a most abundant snp]dy of nutritious fot.d. ;m^. pivt- 
employment oven on the British coast.s to many thmi.ra.iC; of 
hardy boatmen and mariners. 3t inehuhs the Cod (i ;y, 20:;). 
the lladdoek, the '\^hit^np, the Hake, the liiiip, ;md ot!ieS‘~. 

* The term is coiniiomuled of two Gm-k wonls si-niivis! ■ i-:. o.vlni tt: 
one side, which is the well-known inuvniuiit of there thhes. ' 
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The common Cod is so very voracious, that five-and-thirty 
crabs, none smaller than half-a-crown, have been taken out of 



the stomach of one fish.'^^ But this very voracit}'" makes the 
capture more easy, as almost anj'- bait is acceptable. The great 
value of the Newfoundland Cod fishery is well known. The 
produce in 1836 was 860,354 quintals of fish, f each quintal 
being a hundred pounds. The oil which they yield is also a 
product of commercial and medicinal importance. 

Clu'peida’^ the family of the Herring. | — Every reader of a 
newspaper must be familiar with the term, “Whitebait din- 
ner,” § as mdicating a repast held in high estimation by the 
Lord Mayor and Aldermen of London, and by the learned 
Fellows of the Eoyal Society ; and for which the ministers of 
the Sovereign pay annually a visit to Blackwall. This little 
fish {Fig. 204), so prized for its delicious flavoui’, was for- 



* By Mr. Couch. Yarrell, vol. ii. p. 145. 

f penny Cyclopasdia. 

t la the Cod, the Haddock, the Whiting, and other fishes belonging to 
the families we have been considering, the ventral fins are immediately 
.below the pectorals. In the Herring, the Salmon, the Pike, and others 
belonging to fiimilies now about to be enumerated, the ventral fins are at- 
tached to the abdomen, and are situated far behind the pectorals. This 
circumstance enables us to divide such of the soft-rayed fishes (malacpp- 
terygii), as are possessed of ventral fins into two groups — the aMominal 
and suh-iracMaL, according to the situation of the fins. 

§ “Feasts which would have made the ichthyophagous epicures of old die 
of emw.” — F okbes and Spratt's Lycia, vol. ii. p. 91. 
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mcrlv supposed to 1)C tlu' yottni; of tlio Sind, tint lio.-' iio”.' had 
its claims established by iMv. arr‘dl to r.’.tih as n tlistinet 
species {Clttpca alba). The Sprat {(.'niv'-it nnot.ii-'r 

member of the same familv. is v:ibe:d, tif)t rnneh for ji.-t d, li- 
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lishcry gives employmen* on tlu- ten ,t of (' 
estimated at l(),o2i ; and tin- capital inv,-i+..' 
and cellars for curing, at X 111,2 1.'. 'fie- i 
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Ranking still higher as uti object of natiotnd inn. i -c h. 
the Herring fisberv, which gives occupation to tiioti-.i'.tjds am’ ni l 
the British coasts, and supplie.s to hnndreds of tlmn-Mndi a 
cheap .and favourite article of diet. The space t.i wliich v.i- 


* Yarrcll. 

t Tills calculation i.s niatle on the .'iini>i.v,'ni,,i. that c i-'i h I e..-:;' 

f.atns -2,500 fish, avliich is about the avi-rap; (juautitv. It he 1:. ly 

Coucli, Esq., in a papor road hv him b-.-foro tho iVai-.m.-.. Nhe-an! ilLr -i-V 
and Antiquarian Society, that the mimhor of ho^di.-adi i.xt-. rt- l i-r 
]a.st ten yo.ars ainounhs to 17C,1U8, and upwards^ot' a thi.>-il i-.vni it u-.il 
for home consumption. Duriu" the present year, hh.l,. tv>.".i 

exported — 3,052 of wliich were gent totivuoa; .s, 100 t" Li-.;h- n! ; 1, 

to Civitii Yccchia ; 1.3,309 to Xaplc.s ; ami 7,731 to th-- ^.In eic A- 

aa.-:ette, 10th I'cb., 18-17. 
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are necessarily restricted compels ns to limit our notice of this 
well-known fish to one single point in its economy — its appear- 
ance on our coasts. 

By Pennant, the approach of the Herring {Clupea harengus) 
has been described as that of a mighty army, which, coming 
from the arctic circle, divides at the Shetland Isles into two 
great bodies, one of which fills the creeks and bays of the east 
coast of Britain, while the other, passing along the west, sepa- 
rates towards the north of Ireland into two divisions — “ one of 
which takes to the western side, and is scarcely perceived, 
being soon lost in the immensity of the Atlantic ; but the other, 
which passes into the Irish Sea, rejoices and feeds the inhabit- 
a-nts of the coasts that border on it.” 

This account, though circumstantial, is altogether incorrect. 
The Herring does not abound in the arctic seas ; and the divi- 
sion of the mighty army into brigades which pursue their 
way along the eastern and western shores, is purely imaginary. 
The Herring does perform a migration, but of a limited range. 
It comes to the shores for the purpose of spawning ; the in- 
creased terriperature and greater supply of oxygen being neces- 
sary for the development of 'the young. The ova being de- 
posited, the Herring forsakes the shore for the deeper watery 
where it -habitually dwells. It is not a visitant from a distant 
region, but a constant dweller in om’ own seas. It comes to 
the coast for a specific purpose, and that purpose being fulfilled, 
it again retreats to the deep ^ater. 

The Pilchard was, like the Herring, supposed to migrate 
from remote seas. Modern research has stripped the history 
of both fishes of much that was marvellous; but the mere 
emotion of wonder which is thus destroyed, is, on a little 
reflection, succeeded by one of a deepei’, more reverential, and 
more abiding .character. Under the impulse of the law by 
which certain .species of fishes are, at successive seasons, im- 
pelled to approach the shores, the most effectual meaus are 
provided for the continuance of each , of the several kinds ; and 
while the perpetuation of the species is thus secm’ed, man is 
fm’nished with a varied and successive supply of food, abundant, 
nutritious, and brought from the depths of the ocean -within 
the sphere of his activity and skill. This constantly-recur- 
ring, yet ever-varying phenomenon has in its nature nothing 
of chance. It is a beneficent law, and reveals a beneficent 
Author. 
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Scthnonidcc . — The SjiUuoii is the oehtio'vhflL^tMl ic-rtil of ?. 
■\vell-lciio\vn fnmily ('f fishes. Aiiienc' Uhtu is ote' hy 
common ohservors k refi-rn'fi to n (iiih-rrnt rp.ce. ninf i-. not 
vmfvccjucnilv c;illc(\ the rcsiuvat>T 1 lertiri,,'. Vm* ri't.’r to 
the Pollan '(i'Vy. 205), an IrPh spe--!*:,-; fontifl in Loo-'h l)rru% 
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Lough Prne, and Lough Xengh. and iir t (’•■•. •ril oil t>y M 
W. Thompson, as (lisliuel fnun ollu r .’■p* ',:: • of th • -w::; ■■ 
in Lnchmaheu, and in tin; Cumh'.'vi'Aud U r.pp:o,i-;-, 

the coasts in large .«hoals, not f.tdy during -'priiig an.'l 
hut when the autumn is far ndvan'-e-.l. In S -pt'-nd-'r, !'>■': 


the grcate.st “ talce” of I'olhm ever re'.-ull rteil at Lougli M.-.i 
took place, ^vhcre the Six-mile-wat. r r!'.t> r • lie- I:.!:.;. " . 

either three or four dr.uight'i of the mt, 1 li> humlrfL,-- - 1 
fish to the hundred t--or 17,220 ii'h were talcen. More wi 


'i '■ 

At 


MM* 


taken at one draught than the boat eoidd v.ltii r.ifetv i; >l I, 


they had, consequently, to he emptied on the m ighho'irifrg pi- r. 
They altogether filled five one horse cart', and Wit'- r .M on 
the spot at the rate of 3?. Ad. a hnndn'd, j.rodu-ing £20 (■ <. S /. 
They are brought in quantities to Belfast, and wla-n, tdi - s'.q.plv 
is good, the ciy of ‘fre.sh pollan’ prevails even to a. greater 
extent than that of ‘fresh herring,’ though hoth fnii— . are in 
season at the same period of the year.” 

In the nets with the Pollan are taken the (.’ouimon Trout 


(Salrno fario) and the Great Luke Trout Salmojlrox). 'fiirre 


* The loe.il iinnic is I’ollan, wliU-h h:i' l,-u n taii! .! in th- --h.tu; ; • 
npiiellalion, Corrcr/oniis Pollan. The itifunnui-a eiven rr-i-c’h'g th- 
fish is entirely derived from Mr. 'thomi'-uun tv-areh- >, j.-.-d.Tnh-.l 

in Ynrrell’s Fishes, 2d otlifinn, vol. ii. p. 15(;. Tli- l1.,-ure Is e. .pi -. I fr-m 
tliat originally pulilished in Annals of Xatnral lli'loin-, v\.l. ii. 
t TIic English long hundred E tlx score, or one hundred uud iwe-atv. 
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is a variety of these, not a distinct species, called in the neigh- 
bourhood of Lough Neagh the Gillaroo Trout, and said by 
common rumour to have a gizzard like that of a fowl. . This 
notion must have originated in common observers having mis- 
taken for a gizzard the skin of the stomach, which becomes 
hardened, possibly from the large numbers of a univalve shell 
{Paludina impura) used as food. The Great Lake Trout 
sometimes exceeds a yard in length and thirty pounds in 
weight. The large individuals are known at Lough Neagh by 
the name of Buddaglis, and the smaller as Dolachans. 

Among the delightful fictions of the Arabian Nights’ Enter- 
tainments is one of a lake, in whose waters were fishes 'of four 
different colours. Local causes seem to act upon the colour of 
the common Trout, so as to produce effects scarcely less sm*- 
prising. This fish is distinguished for its bright and speckled 
skin •, but we have seen, at Lough Katrine, Trout so black, 
that they seemed as if they had gone into mourning. The 
author of “Wild Sports of the West” mentions a similar cir- 
cumstance with regard to the Trout of a small lake in the 
county of Monaghan, the water being bounded on one shore 
by a bog, and on the opposite by a dry and gravelly sm’faee. 
On the bog side the Trout are dark and id-shaped ; on the 
other they are beautiful and spifightly, like those inhabiting 
rapid and sandy streams. “ Narrow as the lake is, the fish 
appear to confine themselves to their respective limits — the 
red Trout being never found upon the bog moiety of the lake, 
nor the blach where the under service is hard gravel.” 

But the brief space which we can devote to the Salmonidce 
renders it needful that we should proceed at once to the most 
important of the family, the Salmon {Salmo salar). 

During the floods of winter and early spring, this fish 
descends the river to the seaj lean and iU-conditioned, and 
returns in a few months, plump, wed-conditioned, and greatly 
increased in size, from the abxmdance of food derived from 
small Crustacea, fishes, and other marine animals and their ova. 
It is on their return from the sea for the purpose of spawning 
that the Salmon are taken. This occurs during the summer 
and autumn months, the precise time being diflferent in'difierent 
rivers. , _ 

Impelled onwards by the instinct, which prompts this 
migration, the Salmon endeavom’s to sm’moxmt ad obstacles 
that lie in its com’se, and flings itseh' over ledges of rock ten 



23 S 


iXTitoiircridK TO zonr.oov. 


feet 01* more in height nhove thf f>\ th*' v/eh r. Tt 

said that at tlio fails of K'iiniorar. in hivrnn'-^-inre, ti;.- 
Frazers of Loval, ilu- lords of tin* nian->.-, mn- d thi; oo'.vrr to 
he occasionally exlnhiied in a r.in::iilrir rnann-T for th*' '-nl-T- 
tainnient of {heir g^iests. On a. tlat rt' d: ti)- s-'e.du salo (>{ 

the fall, atid close to the t.-dgi- of Iho v/nt.-r, a l.'-tti - v a,; trj,;, 
boiling, and the company wait-*'.! nntil a .'•aJirmi t-'!l tli- 
kettle and was- cooketl in th*‘ir pn- 
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shilling per lb., exceeded .€!(> >. Vt'e ' 
lative, wlio had at that tiin*- th-' care 
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in good condition. ISut sc Vend yi-ai 
was xinknown there, it is said that the .-n'lnn c! ■! nU',;.': 

1,500 Salmon were taken at a sia-g!'- p'll! .U’.d sal.t hi (11 ■ 
and the neighbourhood for thn-c hirihia-;- per p-i’;;'. 1 . 

It wa.s fonwTly suppos,’il that the yuauig S.-ha-.n fr 
scended to the sea the same .s.-asou th’-y c ’cap.-.l fric;: 
egg, and returned later in the year, their growth lie- ia.- 
extremely vapid. Dut by a number of exp- ritn-’-at . 
observations, made with great care, and Ingi-ni .u ;!v v; 
this has been proved by Mr. John Shaw not to h. • th - ea-'-.l' 
The young fry doe.s not go down to the sea until aft.-;- it Im 
completed its second year, nor docs it until llu-n in-eirn ■ whr.l 
IMv, Shaw terms its migratory dres.s. 

What, then, is its ajjpearauce during the earli -r p'-rl ' l of 
its existence? From the time it is one inch in h agth U Ic'.' 
—in common Avith dilfereut species of 'ri-out -lhc lateral 
markings that have been considered as charactcrisli-c of the 

* Itiudle'.s Hritisli Naturalnt. 
t Tmnsactioirs of Koynl Socioty, IMh'tnirgh, 18 10, 
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Parr. These it retains until it has completed its second yeai*, 
and reached the length of six or seven inches. These mai'kings 
then disappear — the old name is laid aside with the old di’ess, 
and it is in future known, not as the Parr, but as the Salmon 
smolts or fi'y. The fish, therefore, which has hitherto been 
called the Parr, and believed to be a distinct species, proves, to 
be merely the early state of the Salmon ; and thus one name 
is struck from our list of native species. 

A remarkable fact is mentioned by Mr. Shaw, that “ the 
milt of a single male Parr, whose entire weight may not ex- 
ceed one ounce and a half, is capable, when confined in a small 
stream, of effectually impregnating all the ova of a very lai’ge 
female Salmon.” 

The young fry are descending the rivers in March, April, 
and May — a fact referred to in populai* couplets ; — 

“ The floods of May 
Take the smolts away.” 

They most generally return to then* native rivers. The 
fishermen acquire such habits of quick and accurate observa- 
tion, that they point out with facility one that is a stranger, 
and name, in most cases, the place from which it came. This 
we have repeatedly seen them do at the fisheries on the Bann, 
and so promptly and decidedly, as to show they entertained no 
doubt on the subject. 

Esocidce . — The Plying-fish is neaiiy allied to the present 
family, that which is represented by the Pike {Esox lucius). 
This is a strong, fierce, active, and voracious fish, of whose, 
audacity many stories are told. Gesner '^relates that a Pike 
in the Rhone seized on the lips of a Mule that was brought 
to water, and that the beast drew the fish out before-it could 
disengage itself.'^ “ At Lord Gower’s Canal at Trentham, a 
Pike seized the head of a Swan as she was feeding under 
water, and gorged so much of it as killed them both; the 
servants perceiving the Swan with its head under water for a 
longer time than usual, took the boat and found both Swan 
and Pilce dead.” 

It was formerly a rare fish in these countries ; so much so, 
that Edward I. fixed its value higher than that of Salmon, and 
ten times greater than that of the best Turbot or Cod ; and, 
in the reign of Henry VIII., a lai’ge one sold for double the 

* Tarrell, vol. i. All the information here given on the Pilte is de- 
rived from that author. 
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thc.se countric-s, but authors 
year. Tlie Carp (Qz/irmui- (Vir/u’") it.-.- 'f 1- a!-) t 

spccie.s, but iiilroiliK.'fd a.l so n-uiot’- a. d.-.tr- th:d;, ia lb ' It-k - 
of St. Albans,” printed at We^tjuin ‘.''r in i t'Jf., it i-. 
tioned: — “Tin- (Aarpe is u dayutous i:-' .h.-, ji-it t*.-. b'A. 
fewe in Euj'lonu<'.” 

The Proain is in sucdi ro]>iite on the C uit.!;! uA, th; t a:; oI ' 
French ])rovcrb says, “he that laith Ih-i-am iti Id', p.irvl P. 
able to bid hi.s friend welcome.” And it ina.v !<'■ i!!!’ :-:’- >1 iV -r:'- 
a couplet in Chaucer’s Prologvie to the ( ‘aut.-rbrtry 'I'al • t’. tt 
the feeding and eating of Itrcain was inon- hi tadiio;'. i.n th ' 
days of Edward 111. tluin at the time — 

“ Full many n fair I’nnrkh iia'l.t- h- in la-v. >■, 

Awl Tiiany u llroiiu-, :uul iiumy a Lu'.-- * ie. 


To one class of our yoimg readers, it may perhap-i h- m-Te 
interesting to know that from the .^ilverydookino .^o'al ' of t'ii.s 
family of iishos, the material is derived f.,w mukliig the ooru'eou.'! 
necklaces of artificial pearl which are .su temptinady <Tisp!;'.ycd 
in the toy-shoj)s. 
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The remaining fishes "belong to Cuvier’s first Order (Acan- 
thopterygii) . They have the skeleton of bone, and the dorsal 
fins, as already mentioned (p. 222), supported in part by rays 
which are spinous and undivided. In all of them the gills are 
arches, presenting the pectinated or Comb-lilce structure so weU 
known in om* most common and valuable fishes. 

Lahridce. — The first family we shall mention is that of the 
Wrasse, of which there are many species possessing brilliant 
colours — ^blue, green, orange, and red — and one, a Mediter- 
ranean species, which has been taken on the Enghsh coast, 
has so many bright tints intermingled in his costume, that he 
is appropriately termed the “Hainbow Wrasse.” The Ballan 
Wrasse (Labrus maculaius) is sometimes taken off the rocky 
parts of the coast of Down and Antrim, measming about eigh- 
teen inches in length. We have heard it called in the Belfast 
market the “ Old Wife.” In Plymouth market, the females 
of the Blue or Grey Skate {Jtaia hatis) ai*e called “ maids” and 
“ good wives.’’ We have already mentioned the Pishing Prog 
(^Lophius piscatorius, p. 210), a species which belongs to another 
family {Lophiadce), and stated that it is also called the Angler, 
But these are not its only names, for it has as many aliases as 
other persons of equivocal character, being known as the Sea 
Devil, and in Scotland by the expressive though not very eu- 
phonious, appellation of “ Wide Gab.’’ 

GohioidcE.-^Amoji^ the Gobies and Blennies of this family, 
there is one species which brings forth its young alive, and is 
hence called the “ viviparous Blenny.’’ Some are remarkable 
for their tenacity of life. 

Mugilidce. — In connexion with the family of the Mullet, an 
interesting fact has been estabhshed — that the Mugil clielo, or 
thick-lipped Grey Mullet of Cuvier — a species of extreme rarity 
on the southern coast of England — is that which is most abun- 
dant on the eastern shores of Scotland, . and also along the 
eastern coast of Ireland. In the Bay of Belfast they are very 
plentiful, especially where the waters of the river Lagan mingle 
with those of the sea. Mr. Thompson states thatj on 1st of 
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INTnnDt^rTIOK TO ^001,0^; 1 . 


if 






May, 1S3.S, 7 cnvl. of ilK-';*' IV'h wcr.- u r. r u..:; ■ 
of the not; and on tlio niidif (• v-.-r,- ■•jf.-I ny tK- 

crow of 'another boat. A Mnlb-t of v. si! 

weigh so much a*^ 10 or 12 lb.. ; aful on'- 
as being so nnudi ns 11 ^ lbs/‘ 

Tlie I\Inllel was b'dii-Vt-i by ib--’ im 1" i-" 'o- a 
innocent of fi.sh, and one th;it did nut -■..•! -f t >-i‘\ r.nv* 
that had litb. Ihil tiieflr.-y Midt-f of It-Iib.t It^y ( 
so vers* much the vever.-*-, that Mr. 'I'le ■..•O! ri-:;-. n-!:-, alr. r 
an examination of the .-.totnaohe tA in.aay ii; in, ; b:.:! th -.t tl, -y 
prc.sented ‘Mnany hundred-foM gn-e.t.-r d -.tra -‘i >o of re. iced 
life than he had evi-r v.‘It:if-o‘d ..a a. -ifuil'-r i;; t; i:, of tc,- 
food of :iny bird or lish. Froni ■.in-,:’" ..(.m;;;? I-. - ; I t.'Jo-r 

as ina!iv nnivalvt; and biv;ilve tiniiiu a v.'.-nl i fi; t:rg/. 
si'/od breakfast cup ; so that ota- of th-- -.- .‘.oai.r..';; : tc y jc 't'y 
he regarded ;\s quite, a stor.-hous.- to -a e.>;;. b. d >-.-5 I*', d -ar 

mootdight, !ind Iw day, MuU-t ofev.-r, - ..ft m eb .-r t/ ■ 
sometime.s s{)ringing live <»r .six f<-. t (.-.. r it, n:el v.'i -;; < ri- i:.;: 
set the cxam|de, nearly'all are ?nr>- to follov- if, il:\vb.-..* 

mounted tlie ine.div harrier, fhev • j;u •tici ■ t.x!.*- t'.-o> or 

• *■ 

additional leaps, and shim the .fau-f.i,.- - b- autifidl v, ! of ey:de. 
subsiding heneath it. 

TiTniouki.i — M’e .slmll not dv.-elt on t,)je cd’ tic- 

Xlihand-shaped lishe.s, a< it eontahi-. led. ah. )>d. h-.if'.'.-d >/. -a 
of native sjtocie.s, and hut little is knov.'n re ■p-etiag tb-ir !-..;bltr. ; 
we shall merely (piote oui‘ faet to shov.- h'.e.v aripropriate tii- i." 



name. A specimen of the 3?ed .llaml-fish (fpohi mbe 'V.ev. 
Fig. 206), as we arc informed hy iMr. M'. 'rhomp on, v. 'n. 


• On Fishes new to IrelaiKl—Annals of Natural iretn-v, Julv, I?:-, 
From this paper the infonnntion here given on thb Mull, t ii A;tr.:. t .!. 
t The term denotes, like a band or stripe. 
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November, 1837, when penny postages were unknown, sent 
to . bim through the post-office, although nineteen and a half 
inches long ; it was folded up like a riband, and passed in a 
franked letter of the ordinary size and legal weight — under an 
ounce.* A dead specimen of another species was picked uj-) 
on the beach at Cairnlough, Count}'- Antrim, in 1836, by Dr. 
J. L. Drummond, author of “Letters to a Young Natm-alist,” 
&c., and being transmitted to Belfast, was found to be so per-, 
feetly unique as to require the establishment of a new genus 
for its reception. Some of the young for whose use this httle 
book is especially -wi’itten, may yet, in like manner, be so for- 
tunate as to enrich our Fauna with species of which no other 
specimens are known to be extant, t 

Scomheridoe . — The next family contains the Opah, the 
Dory, and the Sword-fish, all of which have been already 
mentioned (pp. 217, 220). To this belongs the Pilot-fish 
(JSfaucrates diicior, Fig. 207), celebrated for its attendance on 



the large Sharks, and supposed by the ancients to have 
pointed out to navigators their desired course, and borne them 
eonipany during their voyage. Here also must be placed the 
Bonito {Thynnus pelamys), one 
of the ruthless pm’suers of the 
Flying-fish ; and the Tunny 
{ThynnVjS vulgaris, Fig. 208), a 
fish of large size, though here 
represented by a very diminutive 
figure. One killed at Inverary weighed 460 lbs., and measured 

Magazine of Natural History, 1838. ■ 
f It -u’as described and figured b 5 ’- Mr. "W. Thompson, in the Transactions 
of the Zoological Society, vol. ii.; the species being named in honour of the 
discoverer, Ecldodon Drwnimondii. Another dead specimen iras found on 
the coast of the County Kerry 23rd January, 1852. 

n 




■l^'T110In;CT^0^• 'ro '/.nnl.nuv. 


seven feci ten inches in h-nn'lh. 'I'le-:. ■ ih.li vr.;i ! !:>• sh'ir.’ ; of 
the i\rctHtcrranemi in irre.at shnah-.ruu! i.;ivr oH-;;-. i>> an ‘ ih r,- 
sive and vahiahle hnineh f>r comneT,-.'. 

lioth the sjiecies just tnentloned ‘ V/’u!! Tp -.r tl- s-Tfe.-f, 

arc great consmners nf usypni, and nruafai:; a t- ti-.j - r- 

aturc. The Tunny is alvvay? sj>'-)!:.-n nf ly (h' fi'.li. na-.w.f 
the Mediterranean as warind'hvvl.-d ; :-,r\d 1>:‘. I>.\v v ■' ra r.t'r e 
that he has known th.e t.-!n{>-'raton- nf t!; - fn 

when the wahn* at' tin- surlhei- o* flu- r. a. va-- f>nlv s?/ UV 
havc here, therefore, a eiirinii-, esafn|>l - of f -I- v it’i !<! -.o.l ai 
warm as that of a man. 

Highly prized though of so mil'-U r- a-. dh;: O; -.; th-- 
Mackcrcl (^coni^er fOoni/.'-r) <»{ our OV. tx d; 

states that the success of this I- iIutv, Isg!. v;!.'. f--;:):-. ! a!I 
precedent. “Tiic value of tlu- e.-.t.-5x of t.-. ;-. to;*. x fror;i 
Jjowestonb, on the IlOth of .Tutu-, amoutxtr-'l to J'd.'i.'lf ; iK 
is supposed that then- was sm I-.-; ; xi»i •■:;d t!;-.*:; >Jl! ,noo 
altogether realized hy th<' own-Ts a-. d :r. -a. cof. -.-rv. -il i;-. t;. '; 
fi.shcry of the Sud’olk <;oa,st,” A f.ivo-trit.>- h.-.-t h>\- t.-ii; I'-h i-, 
a slip of red leatlu-r or si-ari t cl-ith; a;.'! a ■'..-.■A-t co.-.t i;i.i 
therefore been called uMaek'-re! halt fu* a 1; !y. 

Spar'ith '. — The sea Ilroamn an- furu.- h -d v,i*.h. ••.‘.ro;:.; 
and a great profu.si(.xu of rouiuk-d to.-th, hy r.. of vh.i-h. 
they grind down the shfU-: of tl;*- tu'-lluo-.!, v 'I' -h. ih.-y 
feed. Tlie Sliekle-haek (6’n fm---.'.-'-,", /V,'. ;x:. l t! -- 

Gurnard {TnyUi), exhibit a ji--,,-uri.unt}’ nf a diil'. rt'ut kirel, 
The head ai)pear,s as if mailed <)!• iwinr'l, atid h-;;,-.- tl-. - ton:; 
Xoncafi, indicating this pi-cullarity, is that. le, v, h-h-') tl: v eu';.- 
distinguished. 'i’lie species laiown us tlu- '• Tift. -d ” 
{ante, p. 21-1), inhabits the sea, and is appu-oaxtl'. fe.d of 
coming to the surface in lino weather, fur w.- hav.- t.-.!..-.'; it i;s 
a small towing-not, and on our- occa inn w.- su.w it (-. otixs'- .1 
by a sudden plunge of the hatid into the v.ut.-i-, 'i'h • Gur- 
nards emit a peculiar sound when tu!;>-u iVnus t’u- Wiitor ; u?. 1 
hence one of them hears the ajxjn-llatiun of "tlu- l‘I;- r." uu I 
another that of the “ Cuckoo Gurnard.” f 

The Dactyloptenis of the Mcditeriane.ui [Trljl-. m 


* ricscarcliw, riiiltnophic.-il and .\nat(ia'.ical. 

t The “ Bruin-fisli” of tho Kiiit.-a State-; n ,;d! .l r,,.;e ix, 1-.; ' 
dniniTning noi.'c. It is yomotiinc-.s found tlin-e f.s t iu f.i'.'t);, in;,; z:- ]■■-. i:> 
•weight: in calm Aveather the sound whicli it cinit-. is J;e uil ;•* a I' U'i' ■ 
distance. 



riSHES.- 


245 


Linn,, Fig. 209) is a very singular and l:)eautiful species, 
swimming in slioals, and sometimes rising out of tlie water in 
the manner of the Flying-fish, expanding at the same time its 
pectoral fins, which are large and transparent, of an olive 
green, with numerous bright blue spots. 



lig. 209 .— Dacttlopteeus. 


PercidcB . — The last -family we shall mention includes the 
Perch (Perea fluviatilis\ and also the true Mullets of the 
MediteiTanean ; one of these, the striped Red Mullet {Mullus 
surmuletus), is a constant inhabitant of the southern shores 
of England. So much were thej’- prized by the Romans, that 
a Mullet of six pounds weight is said to have been sold for a 
sum equal to £48 ; one still larger, £64 ; and even £240 were 
given for three of very unusual size, procured on the same 
day, for a repast of moje than usual magnificence. The Perch 
is common throughout all the temperate parts of Europe, 
and is one of the most beautiful of all our freshwater fishes. 
The bi’ight vermOion of the tail and lower fins contrasts 
strikingly with the markings and tints of the other portions of 
the body. It is a bold and voracious fish. Mr. Jesse teUs us 
that he had placed some Perch in a vivarium (an artificial 
pond), and in a few days they came freely and took worms 
from his fingers. 

It is interesting, in regarding the class of fishes, to con- 
template the variations of structure which connect it with 
other groups, both of higher and of lower rank in the animal 
kingdom. We have seen (p. 223) that one small fish — the 
Lancelot — has been described as a moUusk. There is another 
— the Lepidosiren — which has bfeen regarded as a rej)tile. 
Perfect unanimity does not prevail among naturalists with 
regard to its true place, but, following Professor Owen, we 
include it among the fishes. Of this animal two species are 
at present known — one found in the river G-ambia, the other 
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in 


the Amazon. That of the Gamhia {L, hy. 2lf>) 



v.wrM .. 


class out of the many hy v.'hioh *' tt-.',' 
peopled. But our Inimvli-diro of tin* i-'-r. ul Ir.i”" ii i'.!.;. 
unlc.SS we add to it that of ihf- t-vtiu'-t ; 
study of the fishes found in a fo.-.il stat.- i-: .-r, o: 

philosophical research, involviii'.t it d v -, t’n- t;ii ■ ■ 
only of what were their fonn-^ 1-ut v.di.v*: v .'i-,- 
under which they existed. To thl- in.jis’u-y 
Ncufchatol, has (levotcd hims-lf; aisd,, in r.!.' \a 
invesligation.s which it re<iuirf<!, has Cinn' ■'nc '.l tin 
ating eye of the naturalist and ilw pn.iuM'.nt o •*;. 
of the ])hilosophor. By him all fos.li tl li : :>.f- 
four primary groups, according to the furm of tls . ir 


:m. a. 


naif.. 


1st,' Ganoid, with scales shining, us tlv Sti’.r„'. Mn. 

2nd, Placoid, with scales hroad-plated, a- Si!.-.;-!: . stcI u, ■ 
3d, Ctenoid, with .scales comh-sliapcd, as tin- It-reh, 

4th, Ci/cloid, with .scales of circular or smooth r,L' a ll: ■ 
Cod and llerring.t 


The researches of Agassiz have* led him to in.f r, llc-.t 


* For (Ict.slts conncctcil wUli its or^jiani^ati vi’.j I’r f -. ;• o — 
Lectures, .and T^Icinoir in Tr.ins. of Limi. v;.L xtiil, j :rt I'.'; I' ;; 

regiirded by liim ns tlic rejirc.-tatativo i«f a 'i!ic.ii:., t ( n! — 
occupying n position between the one eotitainiisg tb.* Sturc -,.:i a;; ! i!.c. \ r-U 
the Sbnrlcs and Pays. 

t These terms are all derived from the Gre.-k; the Ut-.r.d n. F.-'mg 

ne,arly those whicli are here given. 
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is a constant porrespondence between tbe characters of the 
scales and the internal organization of the fish. 

When the number of fishes now living and possessing scales 
•of these different forms, is compared with the number of those 
vdiich formerly existed, we find that species and genera, which 
in countless multitudes swam in the ocean which then covered 
our existing continents, have long since passed away. Those 
whose vestments of enamel have bid defiance to the hand of 
Time, exhibit, sculptm’ed on their scales, ornaments of micro- 
scopic beauty and diversified pattern. As an example of the 
smgular forms presented by some of these fossils, we shall 
quote one brief paragraph, descriptive of some of the fossil 
fishes of the Old Red Sandstone. 

“ A stranger assemblage of forms has rarely been grouped 
together,- — creatures whose veiy type is lost — fiintastic and 
xmcouth, and which puzzle the naturalist to assign them even 
their class ; — ^boat-hke animals, furnished with oars and a 
rudder ; fish plated over like the Tortoise, above and below, 
with a strong armour of bone, and furnished with but one 
rudder-like fin; other fish, less equivocal in their form, but 
with the membranes of their fins thickly covered with scales ; 
— creatures bristling over with thorns ; others glistening in an 
enamelled coat, as if beautifully japanned — the tail, in every 
instance among the less equivocal shapes — formed, not equally 
as it is in existing fish, on each side the central vertebral bone, 
but chiefly on the lower side, the bone sending out its dimin- 
ished vertebrae to the extreme termination of the fin. All 
the forms testify of a remote antiquity — of a period whose 
‘ fashions have passed away.’ The figm-es on a Chinese vase 
or an Egyptian obelisk are scarcely more unlike what now 
exist in nature than the fossils of the Lower Old Red Sand- 
stone.”'^ , 

JToTE Ox THE IjIFEOVEaiENT OF FlSHEEIES, AXX> THE EdUCATIOX OP 

Eishep.men. — la an economical point of view, Zoology could not be turned 
to better account than in tbe right direction and promotion of tbe fisheries. 

* From a delightful and highly instructive volume, entitled, “The Old 
Eed Sandstone, or New Walks in an Old Field,” by Hugh Miller. The 
first chapter tells us that the author was himself a working man, and 
describes “ the quarry in which he wrought.” It was while labouring in 
that humble vocation that his attention was first roused to the fossils of 
the “Old Eed Sandstone;” a formation with which his name is now indis- 
solubly connected. 
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This was forcibly put fonvnnl by Mr. H. Bnll, ia in \-ifv; 

livcrcd before the Royal Zoolojrical S'H'i'-ty of in iiti'!,* in v.-bi Ii li - •-! 
how much science might be tiiaib' to ci.mh:'-'’ to tb" v. . tf.-.rt- <■!' i*. b-irr*' 
affording them information on tin- nnttire nr 1 InioM < f ti.- ir 
and food, -N-iewed in connection with tin' d i i..wv; r ( i' t!.- 

He at the same time iiroiio-.c,! n j.I.in f r ini'i'.rt'ng to tiem - -i b 
practical instrnctiorv by means of iiotnndir 'C w.-t/b fi':.’; i- 

Subsequently the ajiplication of r i-fn-c to ec.r ii'! ! •• •■ * 
urged, both in bondonf and Ibiblin.t l>y tfmt cTnin -;;'. t'f-. 



Edward Eorbes. lie has sbov.n tint tin b‘i rt!i .Vtlmti- <> • ic r, (.■- 


divided into certain zoological provine- ; tint e.i' h pr , 1 P,: i b.w- 
actcristic features to gcsdoglcal clnrig- > v. tde!; o.-.-n'r -S i-. a n r' d i i -'-f, 
and that " the di-positions of the urrat r ■a-’.'.-!; ■ t cf l'.t'.i";e ; cr'.'i 

the disposition of the c;;i-ting zii-do/ical pro', ir. .n if ti. • I'c- •n." 
To the last point the learned lecturer call-'l pirtl'-nlir art -;.'.; n, and ir.r' r. dy 
advocated scientific inquiry proiw-rly din ct-<l, an I tl.- tr'i:'-.';:* c l 
tion of fisliermcn, ns sngge.'tcd by Mr. Hall. 

The great imi>ortanns of this subj.-.:: in i;i n/* •• tt • ilrldili 

fisheries, and more c.specbilly tnx>n tin. •• of Ind.sn.-!, yi; -s a.! !!-i t . :I t'O -x.-,..* 
to the following extract from the Tliirtt-::t!t ll-;.-,rt of 
National Education in Ireland, 


“VII. 33. The same practic.al oharaeti-r v. !.i h vr .i*e t ■- t-iw' t- 

our conntrj' school--, by the mixture of ngri.-iltoral s l‘.!i IP, . r'l's j--. ;t.'t;"tl 
we shall endeavour to give to .*uth of our ov.-ti P -. li at .wi.- .-i'l: ..a rP ■ 

coast, by uniting instruction mon- peculiarly np;.!;.-.‘,b! - t.> r.- srPPn • r?, 

avifh (he ordinary school education. Witii tin- vl-w i? [ m:;; :i;ir t ’ m . 
jeet, and of testing its praclicnbility, we have ina l - a larg'-r y'-i;;!. .wi'di 
the cstablbshincnt of a school in tlie t*.wu i f (lalway, a: th.- tl x' i-: 
called the CInddagh. In tliis scliool it is proper d that th.- pupil! -,!!.i'.l d vo j,- 
a portion of their time to acquiring a iaioul.-dge of navig-itini: am! i-f th • 
of fishing, and shall be employed in mamifactiiring n-ts e.nl th ■ ^ari 'it 
other articles required by fisliormen in their trade.” 


» Snunflors’s Xcwfl Letter, 21tli May, ISV.'. 

t At tlic Itoynt Institution, 1 Itli May; see .Viticna-uw, ■.'-yai! ,M sy, ) <i:. 
t Before Zoological Society of Irehuul, Saunders's Nous Letter, iotb -M u. ! - it. 
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CLASS II 

REPTILIA.— REPTILES. 


The Class Reptilia constitutes another of the great groups of 
vertehrated animals. Respiration is effected in some of the 
Reptiles by lungs and gills ; in others by lungs only. The 
blood is cold. The heart consists of three cavities. The 
young are produced from eggs. 

The great majority of these creatures are regarded by man 
with suspicion and distrust; yet there is no class of verte- 
brated animals which presents the same variety of form and 
structure. Among quadrupeds, the tiny Field-mouse {Miis 
messorius) that suspends her nest fi’om a blade of corn, re- 
sembles, in all essential points of structure, the ponderous 
elephant. Among birds, in like manner, the diminutive Wren 
claims a place in the same phalanx with the majestic Condor 
of the Andes. But who, except the naturalist, could venture 
to affirm that the flexile Snake should be class-fellow to the 
shell-covered Tortoise ? 

Reptiles' are most numerous in the countries of the torrid 
zone, a few only being found in those of more temperate 
regions. It has been well remarked, that “they can more 
easily bear the rigours of a severe winter than suffer the 
absence of a hot summer.” The number of living species 
which is known and described amounts to six hundred and 
fifty-seven. They are divided by Cuvier into four orders ; and, 
although some changes have been proposed by natm’alists 
whose opinions are entitled' to great respect, it will better suit 
the simplicity which is desirable in an elementary work, to^ ad- 
here to the former arrangement, and treat of them as Tortoises, 
Lizards, Serpents, and Frogs. 
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iSTJioinicmoy rn y.ooLocir. 


The number of spoors iH'longino: to cefb of thcs.' on! 
verv (lificrcnt, nncl nuiv bo tlutn ; ’ — 


Tori oi '■ OS ( Tt fliiili n n t't). 

Lir.nrd.-i ISmina') 

.'^rrpenls (Ophi'Uit) 

Frogs — 




10'' 


It is intcrcslinr' to rotiuirb tho mern-.T in v.lil- ii, n- cfn!;.-;/ 
to Bcrglialis, tlie mirnbor o! i^p-cir-- Oirntni ii - . n* *.■ o pn i 
from the sunny rcirions of thn lbi;t to tb’’ ui-. l !:;•!:• ■ 

cloudy climes of WTstern Kiirop". 'fnn ; v jt h h -r 

islaiuls can number forly-s'.'Vt-n spr>-!f'; h'’ -. t!i:fly- 


onc; Groat Britain, fourlceii ;t and Ir.'land, it tn.-y b 
not more than live. 


It has been slated that tho blood <d' r> !> 


tii. 


1 ! < 


1 


u. 


nr in 


other AYOrds, their power of prodiifin;; aiuinut K -:d ; . rnf ' bl •. 
that we do not notice any diil'Tonot.- !)-;tv/i ' n tb-* t ■mpi ratn:’ ’ 
of their bodies and that of the air <>r wab r b)- v. bi -ii t’l -y ar’- 
surrounded. 'J’lie same w.ns obs-.-rvcd i: 
of cold-blooded Vertobrata— the ti-di' 
forent eaiiso. In tho iislies thchio 
owing to the small (piantity ofoxyi 
contact in the gills. In tht'highf.-.{ 
breathe c.Kclusively by lungs, tlw.-'; 
only a portion of the blood that I 
veins; the other portion is retnrn'-d into t.h ‘ cirr'il,-,*.; 'ri v. itb- 
out being purified by exposure to the air. Tie- artcii 
soquontly contain a mixture of Mood rond -.'-ts! bv it -: 

])revious circulation, and blood iveently aiintt- d in. ili b.i:g' . 


rd i 

n tin' t' 

'ft Uri .•* '1 ii » 

•dws 


.'•it • fi'.int a d:f» 

e.d 

is imp-- 

rf.'.'-tly a”- rat,-!, 

,,'<•11 

V, itb V. 1 

si-ds it in. 

: of 1 

tb.-' fp* 

>!■• ti'ib.' i, V. bi -'b 

Of. 

yin art 

v. itb. 

I'.i'i ( 

■itvtilxt. 

•d tlAt.'Kb tb- 


* Bcrglmiis niul JDliintim’s rin-.-.If:il Atl.n, frem v.l;;!: t ■ d. 

.ill the infonn.ntioii licre given, tt', to thf (li-tritjutivu an l -j. , ;— 

is derived. 

f Nniiioly, two Turtles, two l.hairds, one lilin Fv.i’ni!, tv..,. n.v 

Frog.'j, two Toad<, and ttircc Mewts 

In a Jlcnioir read beforo tlie Ijoyai t>v ^tr. Hi j.ne,,.;.. 

entitled, “ l{e.‘'oarclie.s to deterniine the tmmb. r cf br,,., 5 ,.,!.. 

development of the llritbh Triton, the author M.ig •, tl. tt 
of Tritons or Newts are met nitli in Fimhnu!, ai. i .n.it th - aniioil, rb; 
four j-car-s to attain their full gr.mth. ‘'The Trit-n,” li- 
Bosses the power of rejirodiiciotr its !o,t limbs prini ! .! t!.-* n m; . rat jrv t .- 
whhin the limits of 58° ami 75° Fiilnvnhelt ; l.ut at Imt-r tv'to; -ratusv .a t 
during the winter, it has no .such power,”~Athemmiui, April a, 181? Au- 
nals of Natural History, July, 1817. 
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“Hence,” says Professor Bell, “arises tlie circnmstance that 
these animals have what is called cold hlood ; for, as it is from 
respiration that the hlood derives its heat and the temperatm’e 
of the hody is thereby sustained, in animals which have more 
perfect respiration, it follows that where tljis function is hut 
imperfectly performed, the animal heat, muscular force, and all 
other functions dependent on respiration will he diminished.”* 
In the last class to which our attention was directed — that 
of fishes — the circulation throughout life was suited to them 
residence in water. The first we shah, notice in the present 
class are likewise fitted for aquatic resphation. We shall next 
proceed to those which in their very earty stages breathe by 
giUs, hut afterwards by lungs ; and thence pass on to those 
which at all periods possess aerial respiration. 


. Oeder I.— amphibia. 


“The svimming Frog, the Toad, the Tadpole, the Wall-NeAvt, and the 
water.”— Shakspeake. 


The Amphibious Beptiles (order Batrac1iia'\ of Cuvier) may 
he separated into two divisions — those which possess both 
lungs and gills throughout the entire period of life, and those 
which have gills in their young state, and acquire lungs as 
they approach raatm’ity.J The former group possesses some 
animals of very singular structure and habits ; as the Proteus, 
which inhabits subterranean lakes in the Tyrol, the Axolotl 

* Histo^ of British Beptiles — Van Voorst; another of that attractive 
series of -works illustrative of the natural history of these countries. In the 
opinion of the learned author of that -u'ork, the structural peculiarities of the 
Amphibia are such as to justify their being regarded as a distinct class, in- 
stead of being merely ranked as one of the orders in the class Eeptilia. 
Mr. Jen3ms has thus arranged them in his “Manual.” 

f From the Greek -word signifying a frog (Lat. Bdtrdclms'). The term 
Batrachian means, therefore, a frog-like animal. 

J Those in which the gills are permanent are tenned Pbeennibran- 
CHiATE (Latin, hranchicc,. the gills, ani perennis, permanent, lasting, staying 
aU the year round). Those in which the branchias disappear, are termed 
■ Caducibkanchiate, the word cadiicus meaning perishable, falling of 
itself, &c. 
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{Fig. 211), the flesli of v/hicli t>? a“. nn firiirl - of 

luxury by the inlinbU:itit,-4 of llio '"ify ol Mfxifn, (i- ar to v.'}iK:ii 
it is taken. It is, liowisver, tf) ilit' r v,.' wi^a 

more particularly to call af t»:tJtiou ; (bv in ii»- I'Vn-A, 'Hwh, 
and Newts of these countries, v/i’ hav*- lie- ('pnortnnitv of 
watching the .succcssivo steps by v.'hirh {li-'V b-.-uiO' htfe'! 
for breathing air, instead of c.udinuitn: to no' m rip'i.irat.ti t 
adapted, like that of llshe.s, for nfjuati - re. pir.ati ni oo.lv. 



Let us give our att<-ntion, in th-- fir t it-, d.ee. to th*- 
changes which take (dace in the e..:(un '!i I'lo',', ( /.’ ;/es {s.-y'-. 
raria), '!l'l>e CTP' are dopo-utod at tie- lottofa of a pool of 
water, each egg consisting of a bl.u-k r -ntr'', -.nrro'nel -I \>y r. 
covering of glutinous nratter, 'rhii fi-os-ino ah' .e’b-. nat'-r 
the mass swells, so that thf e.-ntral portloni i!.ppo.u' lik-- Ids-ok 
dots, separated from each oth-T by a tr.n'. -par'-nt. j'dlv -, atvl 
owing, as I’rofe.csor Hell slat*'.-, to s one- parted o '.tl )n, 

and the consequent disengagement of a g-. i. tb.-.- ef:tire t:'. en 
hecome.s lighter than the sun-ounding water, and vi:-' to th ■ 
surface. It is in this stage that \ve have taken oete- of tb.e 
spawn, and kept it in glass ves.sels for tie- pnri'o .-- i,f v, uti-Uireg 
the subsequent changes, which are mueU inibiejived by in ■ 
temperature of the apartment. Wln-n tbe littb' 'I'.vlp .d - b.x-: 
burst from it.s prison, the gills begin to d'-velopc tb .-m eb,---., 
and inereaso rajudl^' in size until they attain th-.-ir gre:it.'»,t 
developmont. Tliey arc now objects of .slngtilar 'n '.'oitv vi -wed 
through tlio microscope; for such i.s their t ran -pu-enev tb.at 
the course of every hlood-gloluile, us it jiassc.s up or down tb.e 
main stem, or enters the inlets pvc-outed by e.teb leaf, is db- 
tlnctly visible. Tho delight witlr whieh this sp -eta -U' is 
regarded by children, and the inti'rcst they lu-uceforward take 
in the prcviously-de.spised Tadpole, mv mutters of which we 
can speak from personal experience. This period of ex[»an- 
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sion is, however, more . temporary than that of many of 
our cherished gai'den flowers. The tufted gills shrink in size, 
until, like the gills of fishes, they are concealed within the 
branchial sacs. The little Tadpole {Fig, 212) begins to feed 
on decaying vegetable matter ; . the tail has become a large 
and powerful organ for locomotion, and a rapid increase in the 
size of the body is perceptible. After a time the hinder feet 
become developed {Fig. 213); then the anterior extremities 
bud forth {Fig. 214); the tail shrinks; the form of the 
perfect animal is assumed {Fig. 215); the remaining vestige 
of the tail disappears {Fig. 216) ; and instead of an aquatic 
animal breathing by gills, and subsisting on vegetables, we 
have a terrestrial animal, breathing by lungs and altogether 
carnivorous. 



Fi<;. n-2. Fig, 213. 



The food of the Frog consists of insects of various lands 
and of small Slugs ; the number which is thus destroyed is so 
considerable, that the Frog might prove a valuable assistant to 
the farmer or the gai’dener. The manner in. which the food is 
taken is worthy of notice. In the Frogs, as in the Toad, the 
tongue is doubled back on itself. The point, covered with a 
viscid secretion, is thrown forwai’ds upon the insect and 
drawn back again with such rapidity as scarcely to be detected 
without careful watehing.f 

In some of the countries of both temperate and tropical 
regions there are Frogs which, from then’ habitation, are called 

* We are informed by a friend, who has watched the metamorphosis 
with great attention, that the left fore leg is perfectly developed before the 
other appears. 

t Bell’s Reptiles. 
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Tree-frogs (/////«’, i'>/. 217). 'J’hr-y an* rl r. I- ! n- ly r.^tUnl 
and active little animals, not unltl:** in tlu ir rol-nsr^ to 
of tlie trunks and foliage, and ftinibii'''l at tlo' « n't of th'-ir 
toes witli small cushions or pads, hy nientH of Vrlueli tii.y.' v:\r\ 
adhere to smooth surfaces. . Home of th-en nf r a ph n it:^' 

cliirp, In th" mo! 


(■VenitiLr' .‘'wtl!'. in'." a. 


kind of 'cotv-rTi'' iC 
t 'e. r.. {al.'in;<' p-.xrt :fi tii" |-."r- 






tal.'usK' p'.xrt :fi lii" |-."r- 
fortnat!-'*". " 

'I'ic- re '.'a'.ra.t ; >:; o* t!:" 
I'Vo'.^ it not ca.ri'i ■■! 0:1 
hy He- hi:-..,' 1 id .n ', h'-.t 
ai-o iiv the- ; a:;'l 


CO 

''4'\ 


^ ^ lii.av h" nlv/.i,y-'. 1^-nt 

FIk- ‘’K.— mo; -t, a.!'.il ici a, ft 

to perform this important funeti"!!, t'm- (•.-•.■attn'.- i*. firnl .in-ti 
with an internal re.scrvoir of pure v.at.-r, idr.-.rhod asal 
deposited wiicu (Inid i.s alnmdant, and <dv..;i h.v!. t.) tn - -Id.n 
when additional inoisturo is rc.puf' d. 'I’le re i ! p--'.:nl;-,rity 

even in the puhnonary re.-;piratlo!i ; it cannot h*- ra.rri -d on in 
the Frog h)' the expansion nml contraction i>f to-- t;!i'-,t, f a- it 
is destitute of rihs. The air i- talr.' u intc> th" Jiccit!!, and t!: ‘ 
nostril-s and throat being ch'-a.-d, it i; forct-d il.c.vn i-a.to t!i ? 
lungs. As thi.s movement e.an i-nly h - p-Tfornml v.’a-n th ' 
month is shut, the poor creatun' w.jtdd peridi fe' of 

pulmonary rc.spiration if gagged witli the month op.-n.i 
The Frog is helievod to huvo been intro-luced into Ir l,!!:d 
in the early part of the best century. The conitnon Tie. I 
{J3iifo vulgaris) is there uidcnown, its ahieiiee h'-itig a.'coc.n.ted 
for, according to popular tradition iuid song, hy the im.dc.h ' ti er 
of St. Patrick. The smaller species, the Natti-r-j;n-!. (J:. cn- 
lamlta), does not a])pe.ar, however, to Imvi' been hani. ln-d with 
the rest of “the varmint,” as it i.s fuimd in tlm-o or fair 
localities in the County Kerry, espeeiully at Ito.-dioeh, a. 
small inlet or creek of Dinglo'nay. Jiutli I'nv^-s ;nid 't’o.t,h. 
pass the winter in a .state of torpidity. 

* At Itlo do Janeiro. Danvin’.s Juiiriiat, ]>, J 1. 

t licll. Bcrgliaiis and John-;ton nu-ntion tliat the c.srec 'a 
(7fa«« imporariii) is found on tlie Pyreim-s at an (•’..•vatiea uf !‘ r;. 
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The remainder of the British Amphibia belongs to the 
family Salamandridce, and consists of four species of l^ewts, 
of which one only (Lissotriton punctaius) appears , to he gene- 
rally distributed in Ireland, In the northern parts it is well 
known by the name of “ Mankeeper,” and is regarded by the 
uneducated with apprehension, from the erroneous idea that it 
is prone to jump down the throat of any one whom it may find 
sleeping. 

The metamorphosis of the Newts 
is so similar to that of the Frogs, 
that any detail on the subject is 
unnecessary. The leaf-lilce tufts that 
float in the water (Fig. 218) are 
different in form, though alike in 
function. But it is not onty.in ex- 
ternal figure that the changes of the 
amphibia are remarkable ; those in 
internal structm'e are to the physio- 
logist even more interesting. The 
important function of circulation 
must of course he adapted to that 
of respiration. Each change in 
the one necessarily involves a eoiTes- 
ponding modification of the other. 

It is not our intention to go into any 
minute anatomical details ; we would only refer to the accom- 
panying figures to show the nature and extent of these in- 
ternal changes. In the first (Fig. 219) the blood-vessels of 




the Tadpole are shown in an early stage; the second [Fig. 
220) in a m.ore advanced state, and with those arteries^ which 
are to convey the blood to the lungs greatly increased in size. 
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i ♦#.. • 

•In the thircl (Fig. 221) the trill-* hriVc oi'r'Jij'ar ‘1, ;u:'! th',' 
respiratory circulation is curried o!i t>y th“ ait* ri ". ot y;itv::\ 
the clcvclopnu'ut was cxhlhitctl in the pn'vieu- r.'.;nr'.-. 

Tie- Xe-.'.t'., li!:- th'- 
I’rn^'-, iw.A ''I'j'-i'', art* 
ra rn i ) ri ) n , t > T' • V i r I u [■' I Ti 
siquatl*- it. l.ir.a', 

worin-i, ati'l ttaiUn :.;;t ; 


nor (!■) tie* L 


leoitati* at 

iavif;.,* hold 

of and lb-', ■. 

th-ir 

w,-a!;.T and 

le-r urn* 

thren, 'I'ii' 

Talp.d- cf 

the I'nig t’. 

ir.’h . a! -.o 


ii!ip''.>rtarit if,.-{:i in tlfii* 
hilt of tafi-. 

AVhfti it i- c.et-hl-re.l 
that all til" attitil-.ihi;!. 
are hartnlvS'; to ham, 
and many of them actually n-tcful, by Iccvpini: in Ltuun.!; 
the diminutive assailants of his crops and pastures, It li'.r.v 
geom strange that they .should have het-n s i gi i-’mlK r>-. 
garded a.s disgusting and pernicious. Perhap-; n., iti-livi !u d. 
among them has h(!on so slandered as (he 'J'uad ; and il‘ vo- ui l 
not Icnow, in other instanee.s, how imaghialitin te.kr; tl;-‘ ji!,:.'-- 
of rca.son, it might seem incredible that this unoir.-mT;:!;: i-i'pti! ‘ 
should have been regarded as “highly j)oi.s.>!((>us and tins n d 
only from its hitc — its breath and even its ghue'.,- u , frau-ht 
with mischief or death.”* It was judural, tln ivfe.c, that 



* Bell’d l:ei'til.-s. 
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Sliakspeare, living at a time wlien such ideas were still cur- 
rent, should embody them in his writings, and speak of the 
Toad as “ loathsome,” “ venomous,” and “ poisonous,”^' should 
place it first in the cauldron of the witches, and add thereto, 
“ Eye of newt and toe of frog.” f 

Such records, “figuring the nature of the time deceased,” 
are of high interest and value, for they serve most impressively 
to mark the varying phases of popular belief at different epochs. 
In one passage the poet has given us a singular though erro- 
neous tradition, and a profound moral truth — 

“ Sweet are the uses of adversity, 

Which, like the toad^ ugly and venomous, 

Wears yet a precious jewel in his head.” 

As You Like It, Act ii. scene 3. 

There is evidence of the former existence in these countries 
of a gigantic reptile of the present order. From the peeuharly 
convoluted structure of its teeth, it has received froni Professor 
Owen the highly descriptive appellation of Lahyiinthodon ; a 
term compounded of two Greek words, signifying “a laby- 
rinth” and “ a tooth.” It has left the mark of its footsteps, 
resembling the impression of a hand, on the moist sand-beach 
of the ancient seas, which sand is now consolidated into what 
is termed “ new red sandstone.” The impressions wary in 
size, but those of the hind feet are invariably much larger than 
those of the fore. In some cases their length is so much as 
Welve inches, while that of the smaller is about four inches. 
At the Storeton HiU, near Liverpool, on the west side of the 
Mersey, similar marks have been found, along with those left 
by five or six smaller reptiles. 

* “As loathsome as a toad.” — T it. And. Act. iv. scene 2, 

“ As venomed toads.”— Y/urcZ Part K. Henry VI. Act ii. scene 2. 

“ This poisonous hunch-hacked toad.” — ^R ichard III. Act i. scene 3. 

j Eor convenience of reference, the passages referred to are extracted : 

First Witch — “ Toad, that under the cold stone 
Days and nights hast thirty-one, 

Swelter'd venom sleeping got, 

Boil thou firsLi’ the charmed pot! 

Second Witch — Fillet of a fenny snake, 

In the caiddron hoil and hake : 

Eye of newt and toe of frog. 

Wool of hat and tongue of dog. 

Adder’s fork and hlindworm’s sting. 

Lizard’s leg and owlet’s wing.” 

• Macbeth, Act iv. scene 1. 
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in order to endow these tribes witb the greatest possible 
flesibilitj, the number of joints in their spinal column is even 
greater than in the Eels. In the Rattle-snake (Crotahts, 
Mg. .223) there are about two hundred; and above three 
hundi’ed have been counted 
in the spine of the Viper 
{N'atrix torquata).^ Thus 
furnished they can glide 
along with silence and 
rapidity, climb trees, and 
leap with considerable vi- 
gour and agihty. 

The number of Serpents, 
like that of other reptiles, 
increases towards the tor- 
rid zone, while compara- 
tively few are found in 
cold regions. They do not 
appear to advance so far 
northwards as Frogs 'and 
Lizards. 

“ One of the most cu- 
rious facts in the distribu- Kg. 223.--Ratti,e-sxake. 

tion of Serpents, viewed in relation to different parts of the 
globe, is their total absence from the numerous isles of the 
Pacific Ocean — a phenomenon the more rem'ai’kable, since the 
neighbouring.isles forming the great Indian Archipelago belong 
to those regions of the earth most abounding in Serpents. 
Another interesting fact is, that the Serpents, and. indeed all 
the reptiles of America, are specifically different from those of 
the Old World ; while, on the other hand, a gi’eat many birds 
and several, mammiferous animals of North America are pre- 
cisely the same as those of Europe and a great part of Asia.”t 

Some Serpents live amid the fohage of trees, some inhabit 
fresh waters, some poisonous tribes hve in the seas of tropical 
Asia and New Holland, but by far the greater number are 
terrestrial. According to Schlegel, there , are at present 265 
known species, and of these only 58 are venomous ; so that 
the proportion of the harmless ophidians to those which are 

* Eoget’s Bridgewater Treatise, vol. i. p. 450. 

t Schlegel, “Essai sur la Distribution Geographique des Ophidiens,” as 
abridged in Berghaiis, Physical Atlas. 
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venomous is ncnrly ns four io on*’, 'i !>!,-■■ i • cunt 
opinion, unci ii v.-ns nspoeinlly so in ilif ‘•.-M-n 
whenever Slnilcspcur..' mentions oiu' of {.ho 
alwa 3 's as a creature to he shunm-fl n.-i liaf'-fu! o 


re.rv fo p ipisl.,!" 
{im-.” Ties, 


r'.nnti'U 


! 




“III- U n very in my r.-r.y; 

Ami wlua-.-'i'A r thi- f.'"t •■I't.ii;; : f', ;’.!i 
11c licT b- liiri' nil-,"— ltiV(> .ftni:.', Ar: ir.. 


The gigantic Itoa-Constnctof h-‘long; to t.iso ■ v.le.-h, r-rc 
not venomous. It kills its prty l>y lh>’ morr;,')", . • re’, 

it exerts when coiled round the !) >dy o; its vi -tne., v. ie -i! ii. 
then proceeds to swallow entire- 'J'he > .••■.r - .= !;■■ rp. poitit 

haclcwards, and thus retain tie' food. Atel K r - e-ei; - : tjgo 
use a cui'ioua and houutiful provi-in*a Vvit!’. v ii-'-ti .r. d:---. ar-- 
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which is common to all true ^ 
mals larger than themselves. 

r.’i 


liirneue-d. J e.-- e>Wr-' j r.v 

is not imit.-d t)> !.!!- uppr;' ; 
it i.-' hiUKg !■' a '-.'■./.i!'.- 

sh:v[i>'d h'>n.', iif’i!'- v.'hr-.’i 
it is jn'’Ve'.d)’-' iJ'ij. • 
and tin.; hone i:-. s al lo a 
powiT of n;-’‘.t'’ri, Is-;.*;.' 

attaeii.'d to It; ' ..i.uU f>y 
iniis'-le ! and l:ga.ni"fi* l.’y 
mentis of tins ap;>:'-ri.t!; 
s-rp'-tils, th.-y (-.-.in .-.v, aU->w a;;';- 
'i'Uis helm.' don-' ih -y I'-.-m.!.’;;; 
iti a <iui-.', e-'fit until 



di'n-di-.iu 


!; eon-.p-'.-ti'ii, 


:uul the calls I’’. !;!;! 
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to 


again e\.'->tr’ 
ext-rtiun. 

In additti.f.i 

ekihorate eouti-ivaiir-', tlr- 
venotaous trih-! rire i'nr- 
nl'hed with 

‘T-o!i.slituting p-'t-lniTM tlr- 
most terrible weapons of allaclc met with in tin- aiiim-.-.l i-.o-a- 
tion”t (Fid- 225). Tliey are two in luuuh-.r, hxed to th- 
upper jaw, or, to use more jireehe language, one is fext-d to 


♦ Tip. 2-2.’'-,— ;M'ol>oiipliiiul; ilstliict tcrmlnrUi-,. in il;;- ! tree r. ; v.- s' r. . , rS i >■ 

m, imiEdes svliltli rni^e the lover Juiv nml eoiiiin-i thi- jt.o. n j-Un !. ' ’ 

f J(iiic.s's Oiitliue of tlic .Atuiinil Kiiip,.!L'!ii. 
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each superior maxillary bone. Wlien not in use, they he flat 
upon the roof of the mouth, concealed by a fold of the skin. 
In each fang is a channel, which opens, not at the point of the 
tooth, hut near to it, by a longitudinal fissure. Tlu’ough this 
passage the poison flows. l\Tien the animal is irritated the poi- 
son-fangs are erected in a moment ; and when they are struck 
hito the victim, it is easy to imagine how forcibly the poison 
must be injected into the wound ; for the powerful muscles 
which elevate the lower jaw serve at the same time to com- 
press the poison-bag. 

Behind the large poison-fang in actual use are the germs of 
several others, ready to supply its place if accidentally broken 
off, each of which is soon “ adapted in all respects to take 
upon itself the terrible office of its predecessor.” 

The poison itself is neither acrid nor brnming. On the 
tongue it only produces a sensation like that of fatty matter, 
and it may be swallowed without danger; but introduced into 
the blood in sufficient quantity, it causes death with fearful 
rapidity, though the power varies, according to the species, and 
other circumstances. To avoid such consequences, the best pre- 
caution is that which is adopted in these countries for the bite 
of a dog supposed to be mad : the immediate cutting out and 
cauterising of the wounded part. 

In one genus of the poisonous Serpents there exists a pro- 
vision which puts the unwary on his guard, and discloses the 
proximity of the dangerous reptile. We allude of com’se to 
the Eattle-snake {Fig. 223). Its tail is terminated by a 
series of horny rings, loosely put together, which rattle with 
the slightest movement of the animal, and even with the 
vibrations of the tail when the creatm’e itself lies in conceal- 
ment.'^ 

Among the venomous Serpents is one which possesses a 
classical and historical interest, associated, as it is, with the 
death of Cleopatra — the Egyptian Naja or Asp (Fig. 22G). 
It is at present much used by the Egyptian jugglers in their 
exhibitions. One of a nearly allied species, the Cobra-di- 
CapeUo, has a curious mark on the skin of the neck, not unlike 
a pair of spectacles, A specimen of this Snake was presented 
to the Belfast Museum, by Major Martin (now residing at Ar- 

* The information here given respecting the poisonous Serpents is 
almost entirely derived from Jones’s Outline, Carpenter’s Zoology, and 
Milne Edwards’ “Elemens de Zoologie.” 
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drossan. Ayrsluro), v.-hn narr.ii<’d t<> 
ing occurrence; — AVliilc «t:vliont!d in f'‘-yif)r.. iii > -rv.;!!* 

morning ran into his room and infovuvd htn^thi.^ a ■ 

Hen was lying dead in her nest, and that ih*- t'- i tvr v /:a^ 
on which slie had hcen sitlini: t:;h*-n .away. r 

ifc must have been hy .a Sjuik*-, iinne di;'.t.<' >:■ -ar'-h v. 
througliout the hen-hous:- nnd olh- r pranc- 

when a Cohra-di-Capello was lotind tuvh ;* <e vi.- .., 

and w;\s immedi-.dely hilled *, heing op n -d, tl. • y -r.- 

found in its holly. Nine oni of tie- tv..-iv.- e;,'- v.- r.- i-' it- -.; 
the remaining throe vrere iininediat- ly je.-.t nn'l--.- H- :-. 

that was .sitting, atid in due titte- a chi'.-!. pr:al': ■< 'I an ! 
the race of the feathered favienrit'- tlue; pn- tr e;-. 
extinction. 

H'Un'- I'f tie- g-.-’-a!. S;-. 
fo-,i!el in lu'.l:.'. In ■".'■•’d.'-, of 
sit on th'-’r 'f:.:'. 

f.iet \V;\‘. oe i in tl; • 

ea~e (if a i’.-iit i I'l:'-' — - 

in. tli - 

of til- '.Mu'.-U'.u at I'.U'h.. 
Her i*. tdy ‘.vr-', e,-l!-I 
tie- (tlft.'.ni in i.'in,’;.--.-';, 

formi’.kg '•*. -,.t t'l. ■ t -.p 

of whii-ii V, I'-.-f I;-:- 1. 1'!..- 

t'-rnp-'fatt-.r',- t-f ll. !>■ ■ Iv -. 
?(-n-.ii)!y e:t.-d v'd:; 

ine-uhalL-ei Wa .■ .'.'-i::;-- 

v.-hie!i Ia-\t>-.l fie- u’lv t.-- o 
ii\<e.\t[is. l);\ri>ig la d. - 
of thi-; p-o;iol .’.V Mn !•. )- 
thing, hut dr.i!;l.; gi-.-.-df.lv 
several tl'.iv-. As 
the young wore hatched .she left them to tle-ni-' -Ivt-', e-. i:s ;oa 
no further adeeiion for the of%.ring over wiiieh .-li- 
sedulously hvooded.''' 

The remains of Serpents of this trlh aiid of Iha.t of i’.- ■ 
Boa-Constrictor, have been lovuul in the Louil >'a r'.av, thi;' 
proving the former existence in the.se hisegdoms of ivoid o 
which are now only known in tropical i-o\uitrir.s. Xt> MV-.k-.- 

* Annalc-s dfs St-k-nces Xiitun-lU-g toiut- xvk p. tk"'. (e.-. k. 4 ia S,: - t- 
Jenyns'slulUiou of AVhUo’s Solborm-, p. oO, 




REPTILES. 


283 


of any kind whatever exist in Ireland. In England, the harm- 
less tribes are represented by the Common or Einged Snake 
{Natrix torquata), and the venomous by the Adder or Common 
Vjper (Pelius 'berus). The injurious results of the bite of the 
latter reptile would appear to be much exaggerated. Professor 
Bell states that he has never seen a case which terminated in 
death, nor has he been able to trace to an authentic source the 
numerous reports of such a termination. 

Both species lie torpid dming the winter, concealed under 
hedges, or the hollow roots of a tree, or any other sequestered 
and sheltered situation. The numbers that thus remain coiled 
together are sometimes so considerable that Dr. Carpenter 
mentions an instance which came within his own knowledge, of 
1300 Einged Snakes being found in an old limekiln.^^ The 
return of a more genial season and a higher temperature again ” 
rouses them to activity. Hence the remark of the poet — 

“ It is the bright that brings forth the adder, 

And that craves wary -n-alldug.” — S hakspeare. 

These reptiles possess, as is well known, the power of 
changing or casting off their skin. Before it is cast off — a 
process which appears to take place at uncertain intervals — 
the colouring is dull, and the animal seems blind. When the 
new skin is completely formed and hardened underneath, the 
old one bursts or splits asunder, about the neck, being removed 
as the animal passes through any tangled copse. 

A remarkable difference exists between the Common Snake 
and the Viper with regard to the production of their young. 
The former is oviparous, and deposits from sixteen to twenty 
eggs, which are vivified by heat. The latter is ovo-viviparous ; 
that is to say, the young are produced from eggs ; but in the 
very act of deposition, the membranous covering of the egg is 
rent asunder, and the young — which vary in number from 
sixteen to twenty — come forth alive. 

Dr. Clarke, in speaking of the' Common Snake, remarks — 

‘‘ The movements of this species are highly elegant. Its course 
among grass or underwood is performed in a zigzag direction ; 
the head and neck are thrust forward alternately to the right 
and left,- while the rest of the body follows precisely the same 
course. In its progress the head pushes aside the blades of 
grass or other yielding bodies, and the remainder of the body 

* Zoology', voL i. p. 569. 
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follows without; cominniut’.'itttitr atjy to tlr fn 

this way n snake will often sf^al^a'-ro n nie:..!ow, or 
a thicket, nnpci-ceiveil hya peivnri .sla!!']!:'.:,- ;■ h? t h’ •!' 

In contrast with Iho clear aiut snap!-- .‘•■•tr.tt a* iyp- 
the inovonionts of the cotntnon K;r:!i K it j;, 

to place the ina'^nifirent <le.-.i-npLi.*;i *-• > v;i il l.i.'iv.;'. 
reader of ‘‘ Ikiradiso Lo-t ” : — 




t 

!. 1 


:Oi I 

1 fi I*; 


" So tti*' rJV'Cev of l:i !, ft'**! '-'‘aj 

In fi ri>*.'nt, Ij-'I; r.:- ! f t.' ■■ 

liH r. t v.i’.l: i- v : , 

rnue* <i!l tir- -i , i •• ! f' l' 

Cireulr.r t *>r rl-oiet f ’ !■, tr. t. ■■.■■■■' a 
FoM nf. ive f..t !, a : cm' - ! ) !•. ’• 

Crr-tol .ll'ft, r.ti't (-n:-:" !- l.M 
AVith btirnl'h -l «:•••'., (.'f % r '. s.* '■• ■•i ': 

ln< ciritiiec -pr m t! i' 

FloWtil — Ji t 


Like many other now cx 5 >h> l •! . p- ■ of “■’■■■■ 

])cnts, or the licpiid, csp.-.;:;.!!;- v, in. ', in v iii ni t.;. v in- 

fused, was held of pi'vuliar efiie.u e fur tie- .•••;(■>• cf f; - m •, I 
as an antidote to poison, 'riu-;.- i i--,' •, p-> pu l.i. y 

may now appear, were not ili-c;in;. <i nid.il th - 1 ; e.-:Fe.y, v. ; •. 
far advanced. In Ilr. Owesi’s wurl; uri S. •;;).% p 'I in 

London in 1(572, we are itifotau-d lit;'.!. t.l; ir 'i -;;, - iUMr 
roa.sted or boiled, the plic.-ieinn : tU’. '.nin'. e; pr'- - 
an excellent restorativ,-, parti-niLirly in ( ‘e, -.nn-pti .:m 


There is another reptile equally itsuienMive, .''n l v e. 1 m 
maligned than some already mentioie -l ' ti.* - I’din l-i urn:, u;- 
Slow-worm of Lritain, descnlvd u-i tie- u. 

worm” by Shaksjjeare. »Yet it has in !;ul iv> jio'-.e, f-.;. - ‘ 

is naturally of so timid and 'gentle a iH-.p)'.itiuu. tied en.lv nn! r 
eircurnstanco.s of great jwovoeutiou will it atteuipt to l it ■ i! 
is unknown in irelaud; hut in Soutland v..-''iM\e 
broken in two by the blow of :i .sligiit r.'d, tlius illu -e.rr.tir.p m- - 
correctness of the Linnanm appellation — th ■ 
Fragile Snake. 

To the systematic naturalist ibis creatnn- i-; itstere-’inp j'. 
its exhibiting in certain points the eharaeter of tv .,. uMthi -r 
classes of reptiles. The body is de.stitut-- of i-gs in r - 
spoct rc.scmbling tbe true Serpent-i, while at the smnu tl-.u- tlv - 

* Magazine of Natural lli-tory, Ib'l’.S, p, STfi. 
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jaws and cranium are consolidated, tlius resemtlino' those of 
the 1/izards. 

The great altitude at which some Snakes are found is worthy 
of notice, as it necessarily involves their capability of livino* 
at a lower temperature than might have been expected. It 
is stated that two species of Viper, one of them the Common 
Adder of England, are found on the Alps at an elevation of 
5300 feet; and the Blind-worm nearly as Wh as 6000 
feet. 


Order III.— SATJEIA.— LIZABDS. 





In this order the body and tail. are elongated, the jaws are fur- 
nished with teeth, the skin is covered with scales, and the ani- 
mals have generally four feet. About two hundred species are 
known, which, are distributed by naturalists into nine or ten 
families, and numerous genera. 

The flesh of many of the foreign Lizards, when cooked, is 
white, and is relished as very good food. Humboldt has re- 
marked that all the South American’' species within the tropics, 
and inhabiting dry regions, are esteemed delicacies for the 
table. Their habits present considerable variety. Mr. Darwin 
mentions one {Amblyrhyncus crisiaius) that swims out to sea 
at the Grallipagos Islands, and feeds upon a , sea-weed that 
grows at the bottom; and another (A. sui-cristatus) that 
makes burrows on the land. He watched one of these for 
a long time while making its excavation. “ I then,” continues 
he, “ walked up and pulled it by the tail ; at this it was greatly 
astonished, and soon shuffled up to see what was the matter, 
and then stared me in the face, as much as to say, ‘What 
made you pull my tail ?’ ” 



2GG 
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The genus M-liicli eompris* 
is that of the Jgiuuias (/Vy. 


•; (h-' nnrn 

227). v.'hieh ar'- f 




i i.r. t'. j-r 


the K’cw World. Some of tli'-.'-- ;u->- ' > me-f. n . m 

length, and tlm colour a h-’anliful »■:’ a ‘ v ■.!, : ; ■=, 

They have a singular crivt Ih- a; 1 > L;.;:.;;::.; 

pouch, like the dev.'la]) of f>xen, uu'l r tie- (-■'on, 'I I oi 
they have the powi-r of iidlatiie/ v.ifli eir, 'I'i- a.--.. 

tile hwnchos of tree-:, mid fe-d {o-hi'-lpdly, hot .t 
sivcly, upon leaves ;md IVuit'U aud it. ;. ' ti f «ri;i por- 

tion of their diet.“ 

Darker in colour and im.'re repni.iv-- in a-.- th ■ 



Geckos {Fig. 22S) or Xoclurnal IViaard-’.. ‘•Thougfi timi I 
and harmless, they are ahvays regarded hy tli-a v.iL'ar a-. 


• A gi;;antic fossil n‘[itik- ahooverol in tie* Saislh .-f Ct'-Ua.!, i^t H.’- 1, 
Dr. yinntdl, is nanml llu* Iguauinton, from iis rf.oinl'h-a”.'.; ii- lujiiv 
points of Etnicture to the Iguana. 
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venomous and liighly dangerous. Besides tlie depressed form 
of the body, they are eminently distinguished by having the 
feet pahnated, or rather lobed and dilated into discs.” * In 
consequence of this peculiarity of structure they can ascend 
walls, and even run along ceilings. They lurk in crevices 
during the day, and come forth at night in pursuit of their 
insect food. 

Perhaps, however, there are no reptiles to- which a greater 
degree of popular interest attaches than to the Chameleons 
[Fig. 229). They are exclusively natives of the warm pai'ts 



cf the Old World, and exhibit several structural peculiarities. 
Like other Lizards they have five toes ; but they are divided 
into two parcels, and thus adapted for climbing. The tail also 
serves as an instrument for prehension. The eyes have such 
independent powers of motion that they can be turned in the 
most opposite directions at the same time. The tongue is of 
great length, and is terminated by an adhesive disc, which 
bhey dart out with unerring aim at their insect prey. We 
have watched for hours their sluggish and almost inanimate 
appearance, though even at such times they occasionally mani- 
fest the singular changes of colour for which they are so cele- 
brated. These, however, are not to the extent set forth in a 
well-known poetical composition, with which every school-boy 
is familiar ; but after all allowance for poetical exaggeration, 
the phenomenon is suflaciently curious to have been for a long 
h i m e one that naturalists were unable to explain. It was re- 
served for Milne Edwards to solve the problem, f He has 
shown that there exist, in the skin of these animals, two layers 

* Swainson on Fishes, Amphibia, and Reptiles. 

f Annales des Sciences Natiirelles. January, 1834. 
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of membranous or tonfb-r, > rrr.-rr: fs 

that both may be visible at the s-ain-- tiriv’ ; or tb..t. t '!■’ in,-', r 
layer may appear in varyifu: proport ion roiil tb' tipp--; (,•; 

thatitinay bealtooi'UuT (■.■'.ne-Tb-i b- a'-.tt,!i it. I r;- ■■■lireo 
ism is similar to that v/bieb, cxi't’: to oo;! - <>[ tii" ( ol t! as, 
to who.se chanire.s of colonr v/o h-.v-- alre.-^ly r ■! - rn-i ('I’.irt 1., 

p. ino). 

The Li'/.anbs, v.'bi'‘U are r-.';;ovr>l‘ 'i .ai te. - ?r;; - t }:'0 or r- pro 
SCntativC.' of tite oriler, do tioL b •lof;-.' to r.fiy te t e- ! x:r;;!: ■ . 
yet mentioned, but to th“ /atv.- lii -.- ior,:.-. 

slender, forked tongn'O-, and ar • ib. - r.ttra ■‘•.'.p- r.r. l ' 

reptiles whieb on-rt the »y.' of th- tr,%-/. ;i r ;r: I r.o; ■■■ 
Ital}'. Tiie family is not coatia-d to !,a: >p‘-, ot p-. 

members are found in eafii of th ■ foar c, - ■ ot to ■ ed 
It is to this orOUJ) that the tv.O ap.-.-l • . of 1'.:./';;-'., L-. a;r:l 
lonit: — Lancrtn (njtUf an I ,.»■ -j !; -t , tp 

a (iirferenee exists rimik'.r to t!\.-.t 1 ■ 


in the two .spceie.i of Snak*--, (p. 'if.' ! 

(L, is oviparous; t!-.- .■ sm-.i; r 

forth her youtiy alive; f>r, to -p-,-.'; tr. r - 
viviparous.' 

]\'rhaps no one eireum.-daue - e.ei; ■• .■t.-d e itb !: 
is more surprising, when snai f>T tb" llr t ’.la-. r t'as 
with which the tail .sopar.ite . fr tfu tb- b- l-, , 
astonishment of a. p ‘lu ia ima • pi-.'.!, t..-l t'a 
wlicn he trr.isps tin.- tail tuid ibel' it r'-a;. aiiae 
while the sv.'lft*runnhiy reptif- i-tb-ot -. it' > -•.p ' 

Tlio following: chauu-t.-ristio ooriirri-a.-i' i' 

•T. L. Drummond: — Ib iao «u tie- -'lor • ;.t 
Sardinia, and searehlntt for sp(-eiu'.<uis of e. ..t .o; 
observed a laroe Lir.ard ruunin-,^ fe.- -:!i. it, !' u; = 
stones. I w:is just in tiu'.e to '-i/o it by lb-- ea 
hut suddoidy the ivsi^tauce luade by tb-' aaia: ■.! t 
to dra" it from it.s hidin;; pk'.ee e-.-a'^- d, a;ei 1 i 
lost; hut as .smldenlv had e.mse for abinu m'. ■ 
what appeared to he a .small Snake I.-apiu.,;- itb 
about my feet, and sprinr,di!" a^ hiith U' inv !;!: e, 
started out of its way, and watched it .it ;i iv- ! - 
when I found that it wa,s the tail of the auiuVil 
not before aware could so easilv separate.’' t 





t 1:" 


tb. 





Tlie 010.111111" of tills tonn has h.--.'n aUca-le ovs Uh.kI, t:’ '■ a. -J ’ r 
t “ I'irst Steji.s to Aiiutoaiy,” p. t;C. 
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As these animals come forth in sunny weather, decked in 
bright colours, and gifted with the power of rapid movement, 
it is not strange that, in more southern countries, where they 
are more numerous than here, they should be mentioned 
among the peculiarities and attractions of the scenery. 

• — “ The green hills 

Are clothed with earty blossoms, through the grass 
The quick-eyed lizard rustles, and the bills 
Of summer-birds sing welcome as ye pass.” 

Childe- Haeoud, canto iv. st. cxvii. 

From , the most popular of the order, we turn to the most 
formidable, the Crocodiles. Of these, “the Alligators or 
Caymans are peculiar to America, the true Crocodiles to 
Africa, and the Cavials to Asia.”^ The Crocodile of the Nile 
formed one of the innumerable idols of the ancient Egyptians. 
His great strength is almost proverbial. “ lie esteemeth iron 
as straw, and brass as rotten wood. The arrow cannot make 
him flee ; sling-stones are turned with him into stubble. 
Harts are counted as stubble ; he laugheth at the shaking of 
a spear.”t Yet this formidable reptile is endued with habits 
which render him one of the great benefactors of the human 
race. 

“ In the grand policy of nature, the scavengers are by no 
means the least important agents. In hot climates especiall}!",, 
where putrefaction advances with so much rapidity, were there 
not efficient and active officers continually employed in speedily 
removing all dead carcases and carrion, the air would be 
perpetually contaminated with pestilential effluvia, and entire 
regions rendered uninhabitable by the accumulation of putre- 
fying .flesh. Perhaps, however, no locahties could be pointed 
out more obnoxious to such a frightful cause of pestilence than 
'the banks of tropical rivers — ^those gigantic streams which, 
pouring their waters from realm to realm, daily roll do'ivn 
towards the sea the bloated remains of thousand of creatm-es 
which taint the atmosphere by their decomposition. 

• Such are precisely the situations inhabited by the various 
species of Crocodiles and Alligators. They are specially de- 

* Berghaiis’s Physical Atlas. By several naturalists the Crocodiles are 
formed into a distinct order, termed, from their peculiar covering, Loricata, 
or mailed. 

t Job xli. 27-29. 

t Jones’s Outline, 559. 
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signed l)j nnOiro to feed tijon in:: 

strong is tin’s imjnils'*. tlml v/Ii-'M \ drov 
it is said not to Iw d' vonrod innii'-'iin^'lr 
some place 7vlieri! it can i>e k''p{ nrdtl d-- -.v, 

Itut tliovigh, lilo' otUfT i:ouna'.nf.u, \\\ • < 
game until it has aia|uir.-d th>- r.n’y tlwo-.v 
intiscle which oouu' v.dlh (h-ray. tie- '■! 

has not the usual {r^‘ d-nn of uiot;‘>r\ ; ir ! . : 
is attached to the inouth ■•> run -'i t'l’f. th - 
it was aUogolher v. antitu:. 

We can account, the-r.-f.-r-', for t'; -;:- ;! 
tongno, hut there v/rre otli-.-r i- -:-;- 

I'Cpiilcs v.'hieh c;ui!io{ h - ‘M dy 
uttering pitecnis cries to al'ur- trav.-l! , 
there destroying th.iun, wr v, nil' t', 
tradition Shal;sp','are allud-; iu tl; • p ■- 









tViiii ^ rre-,', 


•i;! 
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-.V • ■! /’e- 


• I ' 

Ki.': 


. ill.- 


In the Voiage and 'IVavail - ofSi!- did, a M:;.':: 
hotween the vcc.r.s Iddd and l-’I't), {d;’:,. .. 

other example oftlic preVulcS; ••• of tic- •- "1 I * 

“ In that contn- ami h • uU vom' ‘ ■ . 

Icodilles, that is a nv.uui'-r i*'.’ a !■ 


Ki 




■'r T' 
r.'.. a. 1 


i ^ t 


before. Tlase H-.-rp -nts ie.-u, a;. I ti-. -i 

wepyngo', anti whau thei •■at.-n, the i n; • o'. j >.■■■, 

and nought the nether jov.'c ; ami th.-i h.-A.- n i 

The Crocodile soinetinn-^ :ittain; th. - l -fi_:th '.f t.d 'tv f--t. 
hut !Mr. Swainson remarks, " that it i-: un.U d, -l-.-ili v.l -v. 
in tlie water; upon laud it is a .dov.-p;!..-,-! .j., i t-e.a.l 
animal, so that an active hoy, arm -al with a ~.;a d; h -.'■..•h-t, 
might easily dosjtatch one,” lie el' a i d, t!-. -.t i'C, 1 -a-, 
“so far from attacking man, they lly from h.i- pr..-'--;! 

Tlie benefieent jn-ovision hy which th - tc--th a.'-'' la-i't at 
all times in full order for their appoiut.-d fun.-ti >n-., ii v.-< I:--. 
complete or oireetual than in tlu- tshark (p. •jL’t*) or t!-..* 
Serpent (p. 2GI) : a successive series of ic v.' t'-oth i - i ’>>-r 
growing throughout the entire p-riod of lift- ..•a.;!', gvov. -, 
througli the central portion (tf its predve -'S.-jv, v.hidi is partlv 


Swiiiiiv.ri. 
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absorbed and finally thrown off. It was supposed by one 
writer that the Crocodile had so many teeth as there are 
days in the year. Professor Owen^ remarks that the number 
of teeth developed by a . Crocodile, throughout its entire life, 
would doubtless exceed even this liberal allowance. But with 
regard to those which are in use at any given time, the 
number is now well ascertained : the Crocodile of the Nile has 
sixty-eight; the common Alligator (A. lucitis), seventy -six; 
and the great Cavial {Gavialus Gangeiicus)^ one hundred and 
eighteen. 

This notice of samdan reptiles, however slight, cannot be 
closed without some reference to the strange forms and gigantic 
proportions of the fossil species discovered in these comi tries. 



rig. 230.— Ichthtosahrus. 


One of them, the Ichthyosaurus _ [Mg. 230), or Pish-lizard, 
received that name frord some resemblance of the vertebrae to 
those of fishes. Seven or eight species are now known, ex- 
hibiting singular combinations of structure, such as ai’e no 
longer found united in any living animal. Some of these 
individuals were not less than thirty feet in length. They 
were marine reptiles, preying upon fishes, whose scales and 
bones, found in hardened masses in the interior of the skele- 
tons, and strewed elsewhere in great abundance, unfold a tale 
respecting the former inhabitants of the ancient ocean fi’om, 
which these islands were upheaved. 



Pig. 231 .— Plesiosatjeus. 

Another genus is that of the Plesiosaurus^ {Fig. 231). 
To. the head of a Lizard is united the teeth of a Crocodile ; 


* Odontography, p. 286. 

7 From two Greek w'ords, meaning “near to and a nizara. 
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)<>]'/ oi 


Tp-nt; 


a neck of enonnoiif! lengUi, tlif- 1 _ 

a tnink and fail having tinr jimpartion^t ot nn ''r‘lin;!rY (ps in. 
ruped; the rib.s of a (nninu.-l.;'.>n, and tin: p.rMl-.^ of 
Whale.” 

The Plesiosauri appear to have lived in. elrdf-v- nad 
estu:u'ic.s, and to have breathed rur like tb.e Icu! n.^ o'..'.i!'.n, ti-- 
like the Whale and {he Porpoi--, Tie; tn ri ::;ar;,al.k: 
character is the extraordinary fxteree.on of the te - k, {.> a 
length nearly otpialHng that of tin* b >dv an. I t y.l 


ef 


f.-n-- 


jrn- it-i.tr' 




i 


surpa.ssing, in tlie ntitnb t of it.i v 
of the Swan. It is ,HUppo:-;.‘d to h:r,e ".sviitn or !•. -ar 

the surface, arching bael: it- long te-.d. It'o' th • Sa r-.i. an ! 
occasionally darling it down at liio li u v. bi.rb 1, xpp.-n-d t.o 
lloat within its reach.” 

The Ptcrcdadiik.'i^ (Idj. 2‘d2) eon'.tlto.f,- -.nv.tb. -r g-o.en 



About eight spccie.s are uow kuowti, the siz - vary in,'; iVo;n 
that of a Snipe to that of u CoruKiranl. 'I'in v v.-.-re 
dered by Cuvier the most exlraorditiary of all lb - 
sinimals that hud falleu under his ob.-ervatio:i ; a;-. 1 u ■, if 
we saw them rc.stored to life, would appear mo d tn'diL" to 
anything that exists in the present world. 

Those hying reptiles re.sembled, in sonm d ■■,'re -. our mod..-r.o 


* Dr. Buddanil’H ririid^cw.atcr Treatl-e, t!'o v.co'.i »■: tfal 

quent Avriter, so far as our liniitod .spnCf will {H-ruct, 

f From two Greek Avortts, biguifying “Askri^-lieotn-.l,” i-mt; < r tl-,-; 
finger-joints being of sueli a lengtli as to have .-f-rvoi u- Ui - f r a 

membranons Aving. Tlio dotted lines in tin- figurf i'.'b-.-.e.*! i!>; -nj.- 

posed outline of tills Aving, and of the bkiu of other [arts of th..; t .'d.v. 
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Bats. Most of them had the nose elongated, like the snout 
of a Crocodile, and the mouth armed with conical teeth. 
Fingers, furnished with long hooks, gave them the means of 
climbing trees, or hanging in the manner of the Bat and the 
Yampire. The eyes were of enormous size, apparently as a 
provision for nocturnal flight. From the remains of insects 
found with the bones of Pterodaetyles near Oxford, some 
confirmation of the conjecture is derived, that their food was 
insects ; hut the larger species of Pterodactyle had head and 
teeth so much larger and stronger than- such prey required, 
that they may possibly have fed on fishes, darting down upon 
them from the air. It is probable, therefore, they possessed 
the power of swimming; and thus qualified for all services 
and all elements, they realized Milton’s description : — 

'“The fiend 

O’er bog or steep, tlai'ongh, straight, rough, dense, or rare, 

With head, hands, wings, or feet, pursues his way, 

And swims, or sinks, or wades, or creeps, or fiies.” 

Paradise Lost, Book ii. line 947. 


Oedek IV.— testubinata.*— toetoises. 


' “ And in his needy shop a Tortoise hung, 
An Alligator stufied, and other skins 
Of ill-shaped fishes.” — Shaicspeare. 


Let it not excite surprise that, in the passage just quoted, the 
word “fishes’’ should he applied to reptiles. It is still used 
hy the uneducated in speaking of warm-blooded mammalia, 
which, like the AVhale, live in the sea. And let us not look 
with scorp upon those fallacies ; for ever, as our own know- 
ledge increases, w^e should become more sensible of its limited 
extent, and more indulgent towards the errors of others. 

Tortoises are distinguished from ah. other reptiles hy having 

* Latin Testudo, a Tortoise. The Greek cfieJ^s signifies a Water Tortoise ; 
the term chelonian reptiles, w'hich is hence derived, is applied both to land 
and to water species. 



274 


INTHODUCTrON TO ZOOf.OOT. 


the body enclopod between two shield-:, wiU» njH;rlurr,-; for thi’ 
bead, the tail, and tlie four log;!. 'J’iu; j.uv.*! are borny an:l 
without teeth. 

If we look u])on one of the comuion Land 'rorl‘>!;;';s. rlowly 
pacing along, and ckul in it:^ unyielding arni'nir, We .are in* 
dined to a.<^k, “"Why sboidd it b‘: cait.'d .a vertrorate aninnd r 
Where arc the vertebne and thf‘ rtb* r ” 

If wc examine the inubr f^ide (>f th*' .<hi<M that mvi-f, 
the back of the anim.al (/'7/. 2:id), Ibn ([to'-tion may Vvif.li 
case be an.swercd. The struelurc id’ that sl;i"M or, a- it 
is termed, the carapace — reveals the vi rb-bra.- ami btit 
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strangely altered. The vertehr® have become immovable, 
and the ribs so widened as to touch each other throughout 
their entire length. Still the anatomist can trace, under these 
and other modifications of structure, the parts with which 
he is familiar in other animals. In the lower shell, or plastron 
{Fig. 236), he can, in like manner, recognize the breast-bone 
(stermm'); modified in its structure, so as to form a large oval 
plate. 

The number of species at present known is sixty-nine ; and 
these, arranged according to their habits, may be conveniently 
spoken of as — 

Land Tortoises, of which there are 15 species. 

Freshwater Tortoises 46 „ 

Turtles, or Marine Tortoises, 8 „ 

The animals .of this order are, more than any other reptiles, 
limited to the wai-mer portions of the globe ; yet three of the 
marine species, having at different times been borne by the 
waves and cm'rents to different parts of the shores of these 
countries, ai’e, according to established custom, entitled to rank 
with our indigenous animals. 

Among the species thus 
added to our Fauna is the 
Hawk’s-bill Turtle^^ (Ghelo- 
nia imbricata, Fig. 234), 

The one best known to epi- 
cui’es is the G-reen Tui'tle 
{Chelonia mydas ) ; but the 
former species is that which 
supplies the valuable Tor- 
toise-sheU of commerce, and 
to it our observations must 
be restricted. 

“ The structure of the 
whole family is admu’ably 
adapted to their marine 
habits. The body is flattened 
so as greatly to facilitate 
their progress through the water ; the feet are formed into 
the most perfect oars, by means of which they are propelled 

* The other two species are the Coriaceous Turtle — Spliangis conacea 
and Chelonia caovana. 
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with coTiFklcrAblc foroo nn<l vrlo-nty.”* 'i nna 

Hawk-billed in padicitlar,” snv.-: Aiidnl-on, *• s-'^niirl y<yh by 
their celerity, and the case of 'their metion--., of th- 
of a bird in the air.” They b-ed f)n lyb'-^ m-d. 

lusca, and cruplacca. d’lie jav/.-*. .nrr are! hrjety arti- 

culated; the horny beak, wliii-h Ir-ai---. rorri'- ri --':;ib';u'.'-' to 
the bill of a Hawk, i*! very h.ard, and tie- ed',:*- r.irrfp. 

The annual report of the variona p.p- rir-i o{ tr-aruf d 
to the land, for the |nir{)ope of d'-po^ttiu;;’ tb.'-sr i- or; - o;^ 
the most interoslinj? points of their hi4->ry. th.- i-lars.i ot 
Ascension, on the shores of thf (.Julf of I'lori la, rael m {.'■.'■ay 
other placo.s, imunnewhle inuUitu<l‘.( arriv,- tor tbo.-i p’Sfpo'.r 
during the early ]iarl of the sutnin<T. Th-- 
to one hundred and fifty or two Inindr^'d, r.r>' lu i nt b -.t- 
scraped on the beach, they an- thru eov* n d v. itb. r.o.'' ; ae.-i 
the Turtle, liaving nccoinplishe.d th** obj-.t of b'-r 
retreats with all speed to the water.f 

As the flesh of this .speeie.s i.s not con'-id>-r‘'>t very p:).b\t:i!>'.\ 
the Tortoise is juirsued and capturtrl sob ly for tf;> ’.rJ's- nf if, i 
shell. It i.s taken on the west eoa-t of N- v/ (iniie’i',, r.t < 'oii.!, 
and at various other localiti'.M ; but tlie Tf»rt‘>i di -U v b.i -b. 
comes from the Pacific Ocean is cou dd'-red uiU'-b ne o- >, j.tu« 
able than that of the Atlantic. 

The Piver Tortoises (Trhr.iiclilv) arc e’t.flit-.lvely w.rniv.t- 
rous, and c.ai their food in tb*- v/at.-r. d'io'V ar*' v. itle 
scales, and are lienci; c.alled “soft Ti>rtoi-f..’‘ In th - < b.t ■ 
they are very mimerous, and pn-y like tin- (larii.d; on ti 
bodies of the nativc.s lloating down the '.vn-arn.; Tb - f - -L 
are webbed. Tlio Alursb Tortoise,; (Eniyi/) are feiu l 
lako.s, ponds, and .small rivers, ajul .ewiiu witit nei d.i .-r-al 


' • .t- 

i'< filk 


' Jtcll's British IJeptilM, j>. t*. 

t The tlcscrlptioii j;ivfu V>y llm U. t-e a? pn-pii m- {■• t.- i . 

“The prc^nnnt Turtle, ‘tealiii-.; cut at eve, 

AVitii anxious eye and treutbliii:^ h-e.rt, 

Tlic loiU'lic-.st covin, anil in tlr- v,,tnn - i.-l 
Deposited lu r ej'^s, which tli-'.iun IrUci; -.1 ; 

Ilcnco the yoiinc bmod, that ncvi r a j, 

Tnburrowed, and by iiiitiuct .••-■ii.jlit tic: - ■ i; 

Isntiire hcrsclf, witli la'-r ov. ii <(i :it! • h a; !, 

Dropping ihcni, oilc by on-, ino* th- il mmI, 

And laughing to hidudd their antic j.>v, 

^Yhcn launched in their inatcrnul • l-ni .iit." 
i Swainson, p, IIC. Mom-comkioT -a'i.ue.o.- Dlasi. * 
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facilitj’'. In them also the feet are webbed. The food con- 
sists of Pishes, Amphibia, Insects, MoUusca, and carrion. 
Some which inhabit the waters of Carolina and South America 
are^ called Alligator Tortoises, and are remarkable for their 
activity and for the great strength of their jaws. 

The Land Tortoises (Testudinidce) are entirely herbivorous ; 
the feet are blunt, and furnished with short claws. The 
species best known in this country is the Testudo Grceca 
(P7ys.'235, 236). When at liberty, it buries itself towards 


LAND TORTOISE. 



235.— Upper Surface. • 236.— Lower Surface. 


r 


} 

i 


the beginning of winter, and remains in its dormitory, until 
spring. 

The great longevity of these creatures seems to be one of 
the most remarkable chcumstances in their history. One is 
recorded as living at Peterborough whose age must have been 
about 220 years. “ Bishop Mai-sh’s predecessor in the see 
of Peterborough had remembered it about sixty years, and 
could recognize no visible change. He was the seventh bishop 
who had worn the mitre during its sojourn there.”"^ The 
weight of this animal was lbs. yet it moved with apparent 
ease, though pressed by a weight of eighteen stone. 

Mr. Darwin mentions the great abundance of Tortoises in 
all the Islands of the Galapagos Archipelago. These creatures 
sometimes grow to an immense size ; he had been told of some 
so large that six or eight men were required to lift them from 

* Extracted from Murray’s “ Experimental Researches, ” as quoted in 
a foot-note to Sir William Jardiue’s edition of “ White’s Selbome.” 
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ilio ground, 'I'iun’ nn' foml <*1 v/nti'r, ‘n'Vrt 
for it to ppritigs (Ui tlic f!>’vn!»-d i^rour.d', I'ud l.o':.*' 

cjuantitic.s. Frotii lids K o . .ro:i iliv 

that the udiuhit-.mts of tl-.; I.w.t di .tri- t, v/h.-o • vdh 

thir.st, will kill a 'J'ottohi' for ot fk ■ i-noi v 

“They heliiwe,” sayr Mr. Darwin. “ that, tlw;- 
al).«olut<‘ly deaf; (vrl.Tinly fh*-y do not h--:tr a r-iwi - 

flosc behind thorn. 'I w.-is uhvny-. arnti ' -!, r, h-;-. ov 
one of Iho.so great inonst'-rs n.. it v.iw qu! -tiy ; .d 
sec lunv snddcidy, the in-tanl 1 ■.•■d, it v. l 

head and leg.s, and, nlt>Tin‘,r a ‘h .-p h; . ', t i.H r.n t;. - ■, 

Avith n lioavv sound, a.s if .• triiok d<-.ui, J fr: 'i:‘ -t. ; 
their backs, and then, ujion irivttiu' a i"'-, r.i.r -- on t.!-. ■ 
part of the shell, they woidd rl-;.' up ami wnli. nv. ; 
found it very difHoult to kci-n mv t.'al.aii's-.’'^ 

• • . » *A *' 


..V* 


le. tr 


t ••> 


'Til 


I’hnv, 


"Wore wc to give full erodonc-.' to tie,' with, 
we covdd nut doubt, not\vitb->tatuUng whnt I. s . j’:d 
mentioned, that 'I'ortoisis have s^adty dv/ueU ’d fro!:'. 
former amplilude; fur lie ♦•sj>r«'“-ly i.'ifnrni' ni. ‘ h.- 

found TorloDts in tbi.* Indian Sea, so orra.t. o,--!} o-, • 

sbele of them i.s suthin-ait forth'- roe.f-- of a • '’f 

E.vaggci'ated as this stat*‘U'.'-nt may app- '.r, if aon!'-! f-.i 

e.visting speeic.s, it is liter.dly trU" n-. p.cttno . one- v, ,h: -.h hv -d 
in remoter ]ienod.s — another iimtanw of h.,v. t.l.*- !,hn.t of 
Fiction “pales her iuetU'etual tiro” h' fiteth- l>r;.dd..>. • i of 
Truth. 

The fact to which we advert ma.y h*- od dly tr'! !, ItL th - 

novtU of India, uml frmu the Se-.vali!: UiU ••, v. hl -h. fr a. 

lower chain of thelUmakiya Mo'.mlain-i, oo-at nui'ih. r-, of th • 
fo.ssil remains of vertebrate auiuiah. v.etr <.li .-rt r! |. , 
Falconer and iMajnr Cantley. Among the-.- w, ;-'- mi!.; 
fragments of a gigantic fo.ssll TortoF,.^ whieh aft'-r t'a ir ■. 
in Loudon were cxhihiled at a meeting of the Zoe! 
Societ}', J and are now in the British .Mus-um. I'ro;, 
relative size of the hones, and portions of th •• sh.. ll <'t 
c.Ktinct reptile, as compared with the eiirn -pondicg p. rl;; of 
recent species, it was o.stlmuted that the lower su-U 
had been nine foot lour inches long, and tie.- upO'-r ^.h-d or 
buckler (carapace) twelve feet three ineln-.s ; ei^l-.t f el it; 


U:-. 

■rival 
‘gO'.'il 
l tie- 
r’,,: . 


* .Touniiil, p. ‘101. The .sped.-i .-iHaa !! ef U th - 'ft ('• o’ j fn,’;.-,. <. 
t riiny's Nntural History. I.im<l.-.!:, 10;: 1, Vol. ii, p. I ; 1. 

I "tdile Proceedings, 20th M«rd>, iind 1-Uh May, iSM. 
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diameter, _ and sk feet in height. The foot of the animal 
when living must have equalled in size that of the largest 
Rhinoceros. The entire length of the Tortoise, from tlie most 
careful admeasurement, was inferred to have been about 
eighteen feet, and its height more than seven. 

^ These remains were collected during a period of eight or 
nine years, along a range of eighty miles of hilly country. 
Rrom the circumstances under which they were met with, in 
crushed fragments, contained in elevated strata which have 
undergone considerable disturbance, no perfect “shell,” nor 
anything approaching to a complete skeleton, was found. In 
18fS5, when the first of these fossil remains were discovered, 
there was no record of any colossal reptiles of this order ; and 
it became a question, “ To what animal could these enormous 
bones have belonged?” Vain, for a long time, was all 
research and all conjecture; the problem was stid unsolved, 
and the interest attached to its solution continued daily to 
increase. At length a small Land Tortoise furnished to the 
investigators the data for its solution. One of its diminutive 
leg bones resembled in form one of the immense fossils. And, 
as in the “ Castle of Otranto ” the helmet which filled the 
court-yard, the gigantic foot, the colossal hand, and the sword 
which required a hundred men to carry it, were all associated 
together ; so, when the creature which had borne this pon- 
derous fossil had been discovered, the mystery was revealed, 
and no difficulty was felt in assigning to every other bone its 
proper place."^ 

The researches of geologists have shown that several species 
of both Land and Freshwater Tortoises lived, in former times, 
in these countries ; and the remains of the marine species dis- 
covered have been so numerous as to prove that our own seas 
were at one period more abundantly provided with Turtles, of 
different kinds, “ than the same extent of ocean in any of the 
warmer parts of the earth at the present day.”t 
Having presented the Tortoise to our readers under so many 

i * The name beston^ed on this fossil Tortoise ivas Colossocheli/s Atlas: the 
I first term— literally, “Colossal Tortoise ” —having reference to its size; the 
i second to an Indian tradition, of the rvorld hardng been placed on the back 
of an elephant, which was sustained on a huge tortoise; the creature thus 
performing the duty of Atlas, who, according to classic fable, supported the 
world on his shoulders. 

f Professor Owen, in a paper read before the Geological Society, 1841 
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flifiercnfc a^^peds, wo oaiitinl conrIij'l<' fi-’Os r rn:^ 
]iis bcliavionr whcti i?i Invo! ‘.von! - ar;- l!i 
Edward I’orlM'S : — 

“Among Lycinn rnptilo; {lo- '’rortr.;--' i f: 
cuous and abundant, Th*: mnnb- r of lii--, - a 


1 i-y otf.i 

! tit 




in;- 


about- tbc jfl.'iins, and brmvf,u!g on in-- fri -.K b- ;-r a 
astonidu's ihi) travoUi'r. In Apri! llvy cyuiu: 
JJefore wo v.a.'ro awaro of lb" v, - v'i ia' 

when wandoring atnong rnsn i atni 
noise as if some invistblo v.a.i i-.'i.-lyo' 

by, trimming bis spoeimon-;. A roaro-! in tb. - dii- 
noise diseovorod tbe bamni'-r in th" .-diAr)'' of a >.'■ 



toi.^e, who, not boing gifted wit'a vo'-ai p-'w- r-., ■■•n'l ii. f.; 

expre.ss tbc warmth of Ids atb-ctiou to hb, 
bis .sbcll against her sido.”* 

w 


■ Travel? in I.yeb, l>y LieaL S;ra:£, itS',, jxr-a [’r-f 

Yol. ii. p. G7. Tiu' fiYcii.) vere (,Vr -i; 1 >•< '.•’yvin:.'. 
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"Birds, the free tenants of land, air, and ocean — 

Their forms all symmetry, their motions grace.” 

Jajies Montgomery. 


We have arrived at a new region, of a character altogether 
different from any that we have hitherto traversed. At other 
times, on. crossing the line of boundary, we found the aspect 
of the cotmtry unchanged, and the inhabitants nearest to the 
frontier so like those from whom we had just parted, that at 
first sight they seemed members of the same fraternity. But 
such is not the case here ; the cold-blooded reptiles can never 
be, mistaken for the warm-blooded birds. We have reached 
a new land ; we have come among a strange people. Let us 
observe their ways, and ask how they have been described by 
those who have made them an especial object of study. 

Birds are oviparous animals ; in other words, they are pro- 
duced from eggs. They breathe by lungs, have warm blood, 
and a heart with four cavities — namelj'', two amides and two 
ventricles. The body is covered with feathers, and is fur- 
nished with two wings and two feet. 

Connected with this higher organization, we see in birds the 
power of flight in its fullest development. This alone would 
separate them from any other class of vertebrate animals. It 
is displayed in then* long migrations, in the rapidity of their 
course, and in the force with which the Eagle, “ towering in 
his pride of place,” swoops upon his quarry. 

This power of flight is, of itself, a singular and interesting 
subject, connected with the feathered tribes. It is one of 
those wonders which may be viewed every day, would we but 
open our eyes to see and our minds to consider them. 

Let us, for a few, moments, endeavour to divest om’selves 
of our familiarity with the phenomenon. “Let us,” to use 
the words of the Bishop of hTorwieh,^ “ suppose a person to 

* Familiar History of Birds, vol. i. Introduction, p. 3. 
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have grown from infiHiev <o n>an!iO )4, v, h!i iV.S r'o - h 
licarcl of a hirth Ilf fhaf {if ov-tl-i.f i‘= e 

to roinaii) Ktis{K’ii<lf<l in thf air; fhaf in-- li;,;;.?- r ?! 
clown, when nolntigfr snj>{Uir{<'4 I'V the hr!,' /!', ii '-- a t.-r, 
to fall tothogrouml; ami y*-? If i - I"! 1 ti::d {!.■•; 
of the air, eountlf-o a.s th‘,--f of *a({h v .i‘.’ 
of conshlcnihle c^iye ami Wfi;:Ut, run j"’;/!)' y o-t 
above the eloucla, nml with a {hrili<*y ;>ri i ..y- ■ 't !..r ( •:■■ • 
that of the f;win<'.st-rfKit<'il juiittaih !!*• n. ’ v , in ! '' -I. 
observing that cork amt light ho-lt- ', v. m ■. 

rise to the surfare, eonci-ive tlf {kj . ::!)!■* f*:!'.?!-.'; >■.’ r, h 

substance than air, cajcibh', by th.- ut' nO:-. 

rising above tlx.' earth ; if a phi!" .■>j,lti r, h.' f. , :i r: - 


the inflnnmiahhi ami ligliter gm i>y v. lu'-h a. liiii 
with the weight of a man ;'.{t;flf(l ; hat Inv < 

.,;,t , 


h;-,U 


suh.stanc'C heavier than the aif’- a.'u! gf.sT - ti ■. 

throng’ll the air? .^how him tlf oeignty of an 
or a Swan f tell him their living hl-'t<iry, a/rl If m.'.y f’ 
ablv (lonl)t vour lift, ami deny tiiat tii*- -’ t/ni.'-.g', t- f.M ! 

To nmlerstaml the natun- of th-- nf-isani by v. hi -li 
is clleeletl, let ms atteml, in th<' tird in tan -'-, I'* tif '■•‘.rt 
of the slceleton of hinls; ae.il next, t<> t!f xr:';.- : 

nected with their re.'.inrati'>a. 

Shiicton . — Tlie neel: of bini-. i:. in g':; rai, leg-: 
more moveable than that of ((tiadr’ip .h, .'i - it i-. hy f 

of the beak \lial tlieir fo id i* ()!!•!.•.•■! no iVn;;-. t.h ■ 
neck, or cervical part of tlx- vert.-bml e.)!n!:.n. i ■. I •:* i: 
portion a.s tlie bird i.s more eh-vated by t!f b ;-,gt.'i oi'i'.! 
In swimming birds, wbieli, li!:>- tlx- Sr piling - th -i;- 
into the water to talce their pvov, the b-ngtit of t!; • n- . I 
passes that of the trunk. Tin- mimb.-r nt' '.. rtv-b.’:'- , 
much, according to the dillbrent .s[.' ci' s ofbii'!'. It; 
monly twelve or tiftemi; but in thn S jar row it 
while in the Swan it rea<'lfs tlx- e.xtnv.rdin-.i v ns!! ;!' 
twenty-three. Jt is to tliis liountiful proxid ,n U; '.t i!,; 
owes much of its grata' and elegance ; um.l tie. wb 
feature i.s tlierofore justly noticed by th- pu ; — 


“'j'lu' SlViii!, «;►(, arcl-ii i; ■, k 

Ik'twwn lior white' inuiulin.; [.n.;: lii, r,. •. . 

Her .stntf' with oary fivt." — l,b-v, I'.. . I. si; 


Tiie Wild Swan wi-igh, ub-iu; e*?' l! r. 
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The joints of the neck are not onlj’^ numerous, hut are made 
-to work on each other with gi-eat ease and freedom, and are 
furnished with numerous projections, to which the muscles 
are attached. Some of these are shown in the annexed fisrure 
(Fig, 2^1). ° 



- . For , the vertebrse of the back a different arrangement is 
required ; strength, not flexibility, is the object ; and, accord- 
ingly, in most birds they are united together, and ■ are 
consequently immovable. They thus serve not merely as 
supports for the ribs, but have the solidity which is needful to 
furnish' points of support for the wings also. So beautifully, 
however, are those structures modified, that m bhds which 
do not fly, the consolidation of the joints of the back-bone 
does not take place, and some degree of movement is thereby 
secured. 
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This is cxem[»lificfl in Uie Ostri^-ii (/V^';. 2^.7, nn-i it; 

tlie Casso\vai-y (Fif/, 2:3S). 



Another poculiarily pivvuil-: tii ti:-' h'.r'l-; j'l-.t i;;-?:*! 

Tlic hreasl-hone (stenunn, Fij. 2‘VJ) nwi'f prr - iJ. ■. tri- 

r;!..;-, I':' k>-l, v. 

sc We noti^-r i.l) til - hin!- 

n-i iojd III ll!'---.-- firisArr-i. 
'I'iiii ki-^-1 i;<TVri lit', itur'i’;-’ 
tlUlt OtllCt;, it lU-Mv.i.-'-". 
tlic power of i*'i t';- 

Jim^^clw; hy whi -li ll; - whe^ 

It ii ifi 

1 . 



1?? JUOVtMl 

^ proportion to the [ 


llight ; hut in hird-i v. hl /li 
cannot po.silbly ily, euel jutv.- 
only the rudiment-; ofwinir;, 
the keel is iilto *>'Lher waut- 


ing. 


* «, sternum ; sc, scapula ; /, clavicle ; I, ; 


coracoM; r, rit-. 
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On each side of the well-known bone which is called the 
“ merry-thought” (Jurculura), is one of a less symmetrical form, 
one extremity being thin and flat, while the other is spread out 
into a stronger and broader shape. If these hones he examined 
with reference to their uses in the framewoi’k of the bird, we 
find that the thinner side of the last mentioned is, in fact, one 
bone,* the broader side another bone,t constituting the great 
support of the shoulder ; and that the “ merry-thought” is com- 
posed of two joined together, J forming a figure like that of 
the letter V, the whole being so many buttresses to keep the 
shoulder joint fii’m and steady. 

It may not be uninteresting to contrast the skeleton of the 
strich \Fig. 237) with that of the Vulture (Fig. 240), and to 



Fig. 240.— Skeleton of the Vuetdbk.5 


observe the difference they exhibit in the bones of the wing, 
and several other particulars. 

The bones of birds are not, ho\vever, remai-ka,ble only for 
their form or arrangement, but also for a peculiarity of struc- 


* Tlie Scapula. f The Coracoid. t The Clavicles. 

5 VC. cervical vertehrie ; vs, sacral vertebrse ; vq, caudal vertebrae ; st, rternum ; 
c/, cla^cle™-^, humerus; o, bones of the fore-arm; ca, carpus phalanges;/, femur; 
t, tibia; ta, tarsus. 
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turo 1\Y wlllch ^Mvat liirliiiu-.-'-i i ' rotnlnii'''! v.uli 
I'hc hollows^ oi’ ilu! UniU'.T in thn hifii-'. vvrr ivH fl v iUi 

marrow, but. with air. 'riii-' r<-!n;ak i- iiiat.j'l; i'.- t-> - 

birds like Ibo Ponpiin, \vidid» nr>' v.natd'- {>> lly, b';^ r !> r !»> 
those wliieli, like the hinrh' ‘'r th*- Swift, ha-. c t.h ■ | 
lliffht in it.s full dt‘Vt'h)}»ni!‘Ji{. Iti ih' -.n, 1b ■ > *<. 


ext remit ic.s of the body, at th'- j.h-.'vir-- *>; 


[■ ti;, 

’ ■'■'1 I-.’, 


I:.;.!?! •• 
o:- /: r 

1 

>• i;; 

ri ' 

1 . 


lilU'd with air, the biioyaney of whi-'b i 
temperature of the inlerior of lb*- l>o4y. ’I'lei 
the opposite (pialities of ^real .-.tretiyth nti 1 ^.rree. 
admirably combined, lhn.t th- ar.-hit-' t 

would here tind their ulmo-l s!;!!! ■•.e.rp v-. ‘1, 
imperfect i.s human tneehani-un, e.e.np I w itfi t' 
the structure of every individie.d ot iho ••• eieuith- 
which the air is travers-d. 

Temperature. — Tlur cireulatlon of th ■ bl.od ie. h 
not hero be <lweit upon ; its leadi;!;,; f-ature i ar- e. 
accompanying figure (/ e/. 2-11); l-it it !; 
that the temperature of th-ir h i lt'- i 
several degrees higle-r than tha-t of 
the luiman body is US, and a th-r:ir>tii> t. r 
will not reach to within two or thri d -yr- 
turo ; but. plaeed uiul-r th- wing ■, of d!lV--.- ut. o-rd 
to upwards of 100. and soue-tiuir, cv-n to llf> 
amount of iuterual wavuiiU ^'i\e^ to h-rd , p . <■ 
cold which, to our ideas '--etus ineomp.ilihl- v. tlh. t! 

As an instaucc of thi-., vo; tnay m-iiti ■!'. th d,, oi! 

shores of Terra del Fu-gu, llununing-hhal . 

a snow-shower, hovering over tb- expeteVd I,! , 


!'. to t’e- 
htr'i, hr 

h- Idsh 


Worthy ot 
in .oi;!:- in 

Th - blood 
■ h.-!d in i: 

r , of t!i 1 ,’. 


.■.in t’i •• 

h-hit 

• * : ' . ■ 3 

dn-in 

• of 

d = a, ■ 


Fuchsia.* What a strange sight ! 'I'ii- Uuitnuingd.h 
the snow — the reprost-ntatlves of the d'rupie a.:-. 1 tin- 
regions — united in the same jtieture, 

liespircilion . — 'The Umg.s of birds {I'ij. 212) d > n -'; 
cavity of the chest ; they adhere to the rih.i and h.w.i 
openings through wbieh tubes pass, eonveving th • sir 
numerous air-cells distributed throu-bout lii- l-.d.v, " 
of this apparatus every ])arl of the body eun b-' it 
bones themselves rendered Imoyant, andViir prop.-l!--! rv n. 


•a; V 
th.'- 


hv rn 


* I owp. tlio.kiiowli‘(l-e of tliis fact to tli-- Kin -f mv % tV;..- !. 

Gftptnin Tiiomas Gnivo--, Il.N'., (l.M.S. r.e..-. w!i > i!-, ■ un- d 

0110 of tlio odicors ill tlio o.\i>oilitii>ti umlor c.-huil-.!! I of l‘.e ri;., Kr;/. i '. 
■whoso “Voynges" it Li also m-onied. 
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the qmlls of the feathers. In the case of a wounded Heron 
respiration w.ie OTied on for ah entire day through a broien 
poition of the wing-bone.^' ° 

peculiar and appropriate vesture 
ot birds, present every variety of texture and of tint that the 
eye could desu’e, and far more than the imagination could 


Trachea. 


Lingual artery. 


External carotid arters*. 


Carotid artery. 


A orta. 


Eenal 

artery. 


Ischiatic 

arterj'. 


conceive. 



Subclavian 

artery. 

Mammary 

artery. 


Femoral 
arterj\ 

Sacral artery. 

Fig' 241 .— Artebiai, Sxsteit of a Bird. 

We see them in the Eagle compact and firm, in 


the Ostrich loose and cui’ling, in the Penguin reduced to rudi- 
* Linnrean Transactions, vol. xi. p. 11 
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ments, resembling tlio scnlf-lila? c'WTing n ibii, 
that of a bird. Tiic poid, in bi-s dr.-''n|)lio!i ic.. 
has in no \vay “o’orstcp|K'd the mod-.-afy of ir'-lnr- 



“ In plmtir.;’!-' (I.'llr.it.- nn'l I'lv.siti::;!, ^ ^ 

Thirk witlvmt Inirtti-':!, Hf -.- si s.-nJ-i, 

Or I'X'j'' fijlJ-ld'ii'n fj'fij’i*"'- ti' l! •• hf-'-'i - ; 

"With v.'iiiiti that miicht lisw h. > ! a r-i;!';" 

They Iwro their nivta-n hy r.neh rw-.-t en :f; :rMr 

Mfiiiroonrt-.T’i ‘-Tr-'J am tsr.A 




n 



]jy man, in a rude state of suciety, f-atli='-ri v/r-r,.- u‘r-l i>r 
trimming bis arrows, fur decorating bii p-r>. t*.;;! j,-.. t-Jl 
occasions of nmistial ceremony and stati,-. At pr-v tit, th y 
are no less valued. 'Wanting them, the iu<. ;t pa.g- e.nti 

w'ould lose mueb of their clfect, and “thy treon ’ th- 

shorn ofa grace which no other part ofits pate-ply I 

AVc must at present consider featlu-rn rath- r in f'-Liti .-i t> 
the birds themselves than to the purpu- e; of ..t- m-x- .-.ua-.nt 
to which they are apjdied by man. On-,- uhviun-. a lve-.-Ltag * 
to the birds is that of maintaining the wtirmtK i.f tl 'U- I -di ■ 
or that of their eggs at the time of incul-atiuii. All th -d- 
uses, however, wc can hut faintly imagine ; wi- l:ni>v, ii -t in 


• t, tnu-li™ ; inilnion.ir)’ ve-s-U; o, t-ne t f it.- rr!*'. - r’ ti -- t . - n.- 

Tile luiifr r, lit tlie left Imnd ^Ut^• of tli-* r.i.;iir--. h -t, i- in ni o i: n-i' ir ■ ; ti e. . n 
the other slile is vei-rL-eiiteil ns i-artly Ul I vwu, -n 1 - t Aiail; t*. ; Lr-.i,. ;. ! .A -j 

o h', hy ivlilcli its Bitbstiinco l.s tnivuiscd 
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Ilow many ways their difference of structure and of colour 
may cause them to be acted on hy the absorption or radiation 
of heat, the action of light, or of electricity. Viewed merely 
as a covering for the body, we find in aquatie birds a wise 
provision to convert them into efiicient non-conductors of heat, 
by rendering them impervious to the water. Certain glands, 
situated near the tail, secrete an oily matter, which is spread 
by the bird over its feathers, and constantly renewed. By 
this means the plumage remains unwet, even in the water 
and the stratum of ah’ between the body of the bird and the 
surface of the feathers being a bad conductor of heat, the vital 
warmth of the hodj’' is not dissipated. Limiting our con- 
sideration to another of their most obvious uses, let us view 
them as portions of the wings. The feathers of the wing are 
named according to the part 
from which they have their 
origin, and the bones are re- 
garded as representing those 
of the fore-leg of quadrupeds, 
or the arm of man. Those 
feathers that grow on the 
part which corresponds to rig. 243 .— Wisg of Faicon.* 

our hand are called the primaries {Fig. 243) ; those on what 
may be called the fore-arm the secondaries ; and those on the 
part analogous to that between our elbow and our shoulder 
{humerus) are named the tertiaries. 

Every one has noticed the quickness with which the wings 
can be closed or expanded, and the compact space in which 
they are shut up when not in use ; but, regarded merely as a 
piece of mechanism, their perfection is, perhaps, still better 
evidenced by the number of hours during which they can con- 
tinue in active operation, without fatigue to thebii’d by whose 
exertions they are moved. The Swallow forms a good and 
familiar illustration of this remark. During the time this bird 
is employed in building its - nest, or catering for its young, its 
activity is ceaseless, and is interrupted only by the brief in- 
tervals of rest attendant on the delivery of the material or of 
the food. . ' 

Perhaps the most striking illustration of long-sustained 
powers of flight is afforded by the Frigate or Man-of-war- 



« p, primaries ; s, secondaries ; i, tertiaries. 
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bird (Fid- 2-1 J), which nboundf. b db 
Pnciiic OccaxAS^. *1110 ('xb'U* i»t wiui^ 1- 
feet, though iwelvo, nud i-vt-n tonrt> >-u 
With llui^o ampli' i)iuinn.-> it (■'nfl- .-ly ' 


in fh- Ath?dh: 

pViUMulv I.I'.i'' I •' 

• 't ;■■■ 

t n ' * d, ' t ' V ■ ■ : 


T : ' ( 

t-r. 





ocean, and is frequently fr.und l-adin;,: a b:’- •; ■. : 

at a distance of move tiian a tiion-ae. \ f.'.il- • 'vK ; v. 

shore, its suj)',)(ert is dt-vlvcd rV'-hi-ivrK tVo’.''. ti.>- . a, 
is irever known to re^t upi>u its '•nrr.v'-. *■ S ne , i-t.-.l 





\ k 


unlimited tlights by the slViUigth -and < ; e; o'.' >» - v 

and aided by the siuoular tueelci;!!- to of it-: t.-.-l, a" l t.: - 
buoyant nature of IheiuUated sae v. bieb di-b 'a-h it •. '..l.ro.-.t. it 
seems to be an inhabitant of tin- air vatle v t';: ;: o?' t!, - In-. l, 
where it resorts alone for the dutle.^ of it-, u ■ A, (•;• of ti: ■■ v. .-.irv, 
over which it only hovers for its |>rt'y.’'* 

When navigators give u.s detailed ae.:uu!'.t.-, t'f th * h::‘i;t ■ ofa 
bird which even the naturalist deseiih.-:^ a-, r.n i'-.liabii.o.t. I'i * 
air rather than of the laud or of the wat'-r, it i-; i, ,t -/a j'ii-i'.ta 
that the idea was at one time eurrent, that in th- -.a!.r; v i •! u: 
of the East there wore birds who-e live^ Wi-re {-ss. < 4 n[ . ,a ta- 
wing, and to whom, as they never {'erehod, ii-et v-eull l.a'.e 
been unnecessary appendages. We allud--, of couv-e, I-a t!.'- 
Birds of Paradise, more fully noticed hereafter. 


* \ i^ors in latin. TmisA., vi'l, .\iv. j'. lie. 
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riie elaborate provision made for tbe buoyancy of birds is 
so.ieinarkable a characteristic of theii- structure, that we shall 
bring forward another example of its perfection in the Gannet 
01 olan Goose (Sula iassana, Fig. 245), of our own shores. 



Fig. 245.— Gannet. 


This bird is very abundant in Norway and in the Hebrides ; 
and, farther south, the Craig of Ailsa, the island of St. Hilda, 
and the Bass Bock in the Firth of Forth, are favomate 
breeding-places. So great are their numbers that the inhabi- 
tants of St. Hilda, according to Martin, consume annually 
22,000 young birds of this species as food, besides an immense 
quantity of the eggs.* In more remote localities, the bkds are 
not less numerous. 

The Gannet, when searching for- food, flies a short way 
above the suface of the water,, and, on seeing a fish, rises into 
the air, and descends with such rapidity and force as to secure 
its prey. Some idea of the power of its descent may be formed 
from a circumstance related by Pennant. One of these birds, 
flying over Penzance, saw some pilchards spread out upon a 

* BuchanaTi, in his Yiew of the Fishery of Great Britain, conjectures tliat 
the Gaunets of St. Kilda destroy, annually, one hundred and five millions of 
herrings. In Sir Walter Scott’s “Antiquary,” this bird is mentioned as 
“the relishing Solan Goose, -whose smell is so powerful that he is never 
cooked within doors!” \ The figure of this bird (Fig 245), and that of the 
Diver (Fig 281), are copied from Yarrell. , 

XT 
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fir plank about an inrb ;unl n-half tbicl:, nsi'l v.bt -i; 
in the curing of tlic fisli, nii'l <!ar‘f-! d'lwn 
tluit it struck its bill quite tlirtcu'h !b- 1>'j:im!, c.;, ! 
neck. Pennant atbls, tiiat tin-;'-- b'.ri!.^ fotn' hn; - 
Eoa bv a similar rlcccpt mn, ji ftsb b- uu' I.-, t-Ti ’! S'^r f 
to a iloating plank. 

But perbap.s a juster r tiruut- of th.- inq- f.’; ■. r-f t 
may be formed from tlie depth t<i v.liii-h if, pri t 
tlie water. Be.spefrmg this ut> po - .• •• fl;- t-!. ;:,,'!-. < 
information; for tJannots an- not ufirr--jn’'rit.ly f.'-o. 1 
in fisbing-ncts, and the depth :d v.h.ifh. the "e 
ascertained. 'J’huH, at Ihiiiiulrae, .in tie' v, .• .t c.'.i ; 
land, and not n*mot<> from the (.'rrdf' of Ail-.’- (v h; ' 
mentioned as one of th>.-ir lirvunt.-.), the t hnui. f,-. 
frequently takem in nets .‘sunk to tie* d' pth i>t' fre 
twenty fatlioms. and .“ometiuns to tiic.t of thirty 
On one occa.sion, .so m.nny a.-; Ills of tlie, -> hhih 
captured at one time, taul iu th.eir rtru.rgl •' hr'.e.i..'-, 
with their .sinkcr.s and fish to the .'■'urfr---. 

Tiic Ganiiet swims high in the v/nt- r, hu ; 

which cro.sts the wav.- on whieli It ril - .. lli fli^l 
swimming evince its extreme ItglitU', it< 
no Ics.s c.stnhlislie.s its po-o,-.:^io!i of n e.-rt;’.::; d- •.'n .- . 
Jlow are tlicse oppo.site quatitie. unit.-.! I'e. th-- nr. ■ I 
On this point we are not h-ft to e.inj.eMirei, heit. e.-,: 
facts wliieli nnatomist.s Imve- jun-h- k!: .e..'n fp?:;! i-.m 
nation of it.s .structure. Thus, n (la-oe t \,hi-!i ■! 
Zoological Gardens of Lonilon wn- i vi-.r.-i;.'; <1 h-, 
Owen, t chiclly with ivlV-r.-ue.- t'> th.- nir-*-.-!; , v. h- 
bird, a.s in the Ik-lleau, have a Ui<. t e\tef:-i'.e di 
By means of a gentle but eoutiuued iuilatinu th.-'o'i.di 
pipe, the integuments of tin- who!.- «>f tie- hde-'e.! a; 
parts of the body ruse, and tin- a.ir-e- !!. s eai.-,! , 
iilled, especially that wliieh is .situate.l in thud ,<f t 
tboiiglit. Purtber investigation .-bowed the.t ;i u.-- 
cation e.xistod among these, witli the exc-eptiou of t!; 
of the breast. Tbi.s cell was found to h.- of e. gl-e 
about fovir iuebes iu diameter, and eouitauuiea.t:ng di; 
the luug.s tbem.sclve.s. Numerous strip of un-. 

* A fathom is six f.vt. Tho fact- are t.v Mr. \\ t • 

Mnenziiio of Xatiiral lli-Jurj, vol, ii. Xe. IU. 

t Trocceding-.s of Zoological .Society, IS.lil. 
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passed from various parts of the surface of the body, and 
were attached to the skin ; and a beautiful fan-shaped muscle 
was also spread over the anterior surface of the large ah’-cell 
just mentioned. “ The use of these muscles appeared to be 
to produce instantaneous expulsion of the air from these ex- 
ternal cells, and by thus increasing the specific gravity of the 
bh’d, to enable it to descend with the rapidity necessary to the 
capture of a living prey, while swimming near the smface of 
the water.” 

This is one of those beautiful adaptations of means to an 
end which Ifatm-al History records in every department. 
“ The descent of the Gannet on its prey has been, not inaptly, 
compared to that of an arrow, the beak of the bird forming 
the arrow head, and the body and wings the feathex’ed shaft of 
the weapon — we here have the secret of its heavy fall ; the 
same machinery restores the buoyancy at the proper moment, 
and the bird rises with its fish aloft.” 

Moulting . — The plumage of birds is periodically renewed, 
and the process of this change of feathers is termed “ moult- 
ing.” The aspect of the bird, in many instances, changes, not 
only with age, but also with the season ; the summer dress, as 
we shall have occasion to mention, is often very unlike that of 
the winter. The changes in the plumage of bhds have been 
investigated with great care by Mr. Yarrell ; and, in the opin- 
ion of that able zoologist, the different appearance which it 
presents may be explained, — 

1st. By the feather itself becoming altered in colour ; 

2nd. By the birds obtaining a certain addition of new fea- 
thers, without shedding any of the old ones ; 

3rd. By an enthe or partial moulting, at which old feathers 
are thrown off, and new ones produced in their 
places; and, 

4th. By the wearing off of the lengthened lighter-coloured 
tips of the barbs of the feathers on the body, by 
which the brighter tints of the plumage underneath 
' are exposed. 

In spring, the change which takes place prior to the pairing 
season is to be attributed to the first two modes ; and at that 
time, also, there is a partial moulting of old feathers — a laying 
aside, as it were, of a portion of the wann garments of winter. 
The entire moulting is that absolute change of feathers which 
takes place in autumn. 
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Digestive Or(tmis.—-'l(. fi-r n uv>v.\^-ut M..' rr,r-* !^ r:-. 

lion of tlic feallicri;(l {riln'--, vo' r:\-l •■•ir > « -s {Im.-!- ‘.f th • 

next end divS-ion o( Vfrt'd.'ni**-'! v •- ; ■ 

mammalia pubsislin:^ on a irr*'at vr.ra tj, i.i 
grain, fniit, t-'.M-d'S, :i!id lu-rha^'e—f-n < J--, v. ! r, 

lusea — on Iho llesh of varii>it-< n-j.ttl.',-, i'l ': , Ii-rd 
that of animah' of their own ; arsr!, sf - ‘‘.- 

struelurcof their moiilh^, vo- find th t? Ue-v r.r - v h.!i 

teeth Fo especially a/l:ipt<-'l t‘>r th*- .•••vfr;d 
that the habits of th(.‘ aninad cati v Ith cvrl',-;,'.;, 1 -- : - 
from a glance at these eHiidcnf. I'rican -.. H- : e >• i. ■ , -r 
bird, and wore required to (b-- .-ni/ - li'. - ‘rt--! o:- ’ i-. ■ : \ v.; 

enable a race of feathered, tv.-o-i* „:;r' d arure.-d - •* 'e-, ' : ■ 

like variety of food, we wouM p-rob'Jdy i-i e; •: I -:- :• ■ :;.;vty m' 
teeth, roFembling those of tie’ rn:'!r;!;;;di;i, leg, ! ■ i ir; 
the very first requi.-ilo. 'fho’e ti-.-th voioM r. j-i’.r ■ *.■> : t'“. -'I 

in jaws of corrcsjionding .strength und w rr'l tl. ■ j ; 

to be worked by mu.-'<-leS of suit: •• ut p^iw-r - au ; eg. 

incOUKistent with the lightu’- ■: V-i:ieh i-- -A • jb.O.ely Igl.d 
This problem we have suppo e d hu-; a!;- ’ ly ri i’ . 

lion. TliO organs v.'e wouM h.iv •• : e ' : ■ 1 ' • 

altogether omitte!l, and the ir futr-ti e; ^ an- r .■:f •! !.■ 

apparatus so nnli'ie in strneture, a--.! ye*. - , , -h-.g, g g . 

working, th:it it devlaris, on tie- part ofit .Xit-:'; • r, .t 

of skill, of knowledgi’, and of po'.vt r ah’o- uo'i.'a:*; 

The bill, being the iu->truuu-nt bv r.id'-h f , . 1 !. 
demands onr examination. It i ext. d.!v, ..f I v r. ■ 

ture, and c.xliibits groat variety in its ibr:-.’, a:; • < ;;; • 

u>e- to wire-h it i- -d I " 

rniue tni'’--!, it i' .-lu'.p’v ao i...;-:". f..- 
prehension, u- --.I in pi., -Id;..;’ .o, 

V «..i or worms. In (.the:-., it i- 
/ to separ.lt',' the I-, f;,,;;; 

/ Ju the Ibi.-: (/Vy, g7s], it i-. 1 e:. I 

/. bent ilov.nwurd.g tut'.. Ae . i/V-. 

^ ' 2Iti),tt !'■ long, an I i.'[ oe rt.!- ; 

; in the Snipe it a [o-..', t,', ,. 

i-iK.sjc.— Kii.i.or Avocr.T. ^'wallnw, a ily-trap; in t’. • 

shovel, and ut the 'ome ri.;..- .o./ .g', ■ 

by the parrot it is used a.s a lielj> in elimbing; by th- Vo' 

{Fig. 255 ) as a carving kuifo for his gorv f.v,-t. ' 

^ But, supposing the'fooil to be procured, i' V p,.l b. 



BIEDS. 


295 


the next place, that there should be some convenient receptacle 
into v/hich it can be instantaneously'' transferred, until wanted. 
In some birds, which, like the Swift, live upon insect prey, 
seized when on the wing,- the upper part of the throat is so 
large as to answer for this purpose. In the Pelican, a peculiar 
pouch is attached to the lower jaw {Fig. 247), and in this a 
goodly store of fish can be carried about. In the Cormorant, 
the guUet itself is dilated, so that it is not unusual, when the 
bird has got a fish too large to be swallowed at once, to see 
the tail hanging for a time out of its mouth. But the plan 
which is most usual, is that which may be exemplified in the 



Fig. 247.— Pblicak. 


digestive system of a common fowl [Fig. 248) . The gullet, 
{oesophagus) is suddenly expanded, forming a bag or chamber, 
known as a crop. Beneath this there is a slighter expan- 
sion, which forms the second or membranous stomach, in 
which .the food is soi^ened by the action of what is called 
the gastric juice. From this the food passes on to the 
third stomach,, in which the pi’ocess of digestion is com- 
pleted. In flesh-eating birds, this stomach is thin and mena- 
branous ; but. in those which feed on grain, the sides of it 
are of considerable thickness, and, being moved by powerful 
muscles, act as a inill in grinding down the food. Many who 
see the gizzard of a fowl at table know that it serves in the 
economy of the bird as a grinding machine ; but comparatively 
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extent, ttat in the stomach of one were found pehhles sufficient 
to fill a ^ large glass bottle ; and as the Ostrich will swallow- 
metals with equal readiness, popular credulity, in former times, 
went so far as to assign to it the power of digesting these 
substances 5 and many are the allusions in the older writers 
to this supposed power of “ the iron-eating Ostiich.”^ 



Fig-, 249,— African Ostktch-, 

Senses . — The two senses which appear to he developed in 
the highest degree in birds are those of sight and of smell. 
The arrangements connected with the eye, regarded as an 
optical instrument, are, in all their details, replete with evi- 
dence of design. It has to perform a variety of functions, 
and demands a corresponding variety in the adjustment of its 
several parts. It must be fitted for vision at the altitudes to 
which hii’ds of prey soar, and equally fitted for vision near at 

* Mr. Bennett, in “ Gardens and Menageries,” quotes the follo-\ving lines, 
as illustrative of the prevalence of the belief. The author is Skelton, a 
laurelled poet of the reign of Henry the Eighth 

“ The Estridge that -will eate In the steade of meat ; 

An horsehowe^ so greate, Such fervent heat 

r Horse*shoe. His stomake doth freat. 



208 


lyrnonrcTioN' to '/nor, or, r. 


r.'V/i. 




liantl. It TiiuKt be ;u1aj>(<.-fl fur rays of 
media of very (lidi'iTtU tb'nsiti*'', and <>f (1ifb r; ;'-i. i. " 
iratJPpavcue}*. C'otulition? Jiaw, th‘‘rf t'>r>‘, to !'•' <':U;b ' v 
regard to the eye of bird-i, v/liii-b. ao' vM r^-^rar-d i;-. 
opticalinsliannent of hntuati eou-.tnr-t’-.a ■. V\-- 

time, it is noedful that lb*- to'-al !;ir. >i i ji- t: -:-,;' o-.- j ,r 

distant vision, sbonld be adjn b-d witb sap; b'.*, v, r. n,; 
from the “ rai-1: and j>tnioji’' ndje.-.tin.nf ^ oi i.ir 3i,.‘ 
opticians, l)e{ails conne.-t'-d uif.b tbr, .e:;'; v.d-;: i i 

out of place, and most I)-* .-onglvt iur in v, 03 ;. ; <-? 1- 

mentaiy eburaeter,' 

One obvious pcculianty tnay, bov.- Vt-r, b<- fa -.b 
])0SS0S3, not (ll’o, but thrrr- fVcli*! 'I'n • f.loni, ! '> 3, . ■ 

nicdtaihij in iln- itui'-r of t;. ■ : j. - 

not in use. J’y the action of pov/.-rf'd nni s*. c.ir. ; 
moment be swept over tbf ..urfu'--- of i!, - 'y>-, !.'■ 1 *. P-i 

own elasticity sja-iitg baei: to its fine r pl.i •••, If n 

brunou.s, and .somewhat trato-ji u-eip. ; ari’l -.I'n; • :v,' ; v 1 > 

dc.scribc the liagle as gaaing on tb-- •in. a ! .-rf. f.!; ;,’ !• • ■! ' 

by mcan.s of the proteetiotl wbteb thl- in U: ‘■..•■.■' 1 '. ■ .-f *• 

Smell .- — tl’llC .sen-'.- of srnill in ierd ■ b. - . b.- 'i ed j rt-.' f 

various experiments, to a'.-'Tte.in tb..- te: f b. . •.i-f, • 

and the development of tie.- oievti.ry to. t;t r-- !b • 

.species lias been exainiie-l by i’rof • .r *>. , A 
which formed the snbj' et of on..- of b.I , int, n -r.; e.-., v ; r.b. 
Turkey Jbr/.zard {Vvkur iiv.ra), a bir-l »• .tri-r:; ■! , e.’.i- i; 

.Tamaiea, wbevi- it is known by tn - fn;!’!'. <.;• n-.f..- .-f ••J-i!-.! 

Crow.” it feeds on earrion, luel it ; . i r . i •‘■.v e.';-. 1 ■ • ‘1 

so valuable, that tbe killing of .-m- w-tbin a. ri r',.'.b; 
of the princijial towns is au otlVne-- pnttb.bab! - Ti ■ 

■notes ofProfe.ssor Owen prove tin- eviA. nee in tin-. V.-!',* -!- n 
a well-developed organ of .smell, 'i'tn- -tiin - f -. f ■- .■ A..':.!- d-. ■ ' 
by the ob.servalions of Mr. Sells. It i , t.. !■.■ t-.-e. -I tb-.t: 
in hot climate.s, tbe burial of tbe d- al e.irnn:..!!!'. 
in about twenty-four bour.s after dealb, on a. 
rapidit}' with wliieli decomposition lal.es pi. 

* Jone.s’.s “ Outline,” ji. COL'. Vurn-HS r.i;iO '• i 
l-i, ami 138. 

t Tlio jioet tints rrr.T.i t" tlu- {v.pnl-ir l-li- f; 

“Kay, if tlion be the jitim-vlv Ibv.d ■% t In!. 

Shenv tliy tk-.-cent by {^.tzin;^ AsOe-t it.-‘ lae,.'’ 

. „ ^vfxo Iliisia- l‘.iri i:i. A. 

; I'rocecanigs of Zoological Society, ^^u7. 


tel,. 

,n..' 


!•;.•- 


tdn 

\ -L i. ft 


O'.’. 
1 { 



BTEDS. 


299 


occasion,” says lie, “I had to make a 'poBt-mortem exami- 
nation of a hody within tweniy-four hours after death, in a 
mill-house completely concealed; and while so, engaged, the 
roof of the mill-house was thickly studded with these birds”'"' 
(the Tm-key Buzzards) . On another, “ the family had to send 
for necessaries for the funeral to Spanish Town, distant tbh’ty 
miles, so that the interment could not take place until noon 
of the second day, or thirty-six hours after his decease; long 
before which time — and a most painful sight it was — the 
ridge of the shingled roof of his house, a large mansion of hut 
one floor, had a number of these melancholy-looking heralds 
of death perched thereon, besides many more which had 
settled in the vicinit3^ In these cases, the birds must have 
been directed by smell alone, as sight was totally out of the 
question.”t 

The obtuseness of the sense of smell, in another species, 
seems to be no less clearly established. Mr. Darwin saw, n't 
Valparaiso, between twenty and thhty Condors, which were 
kept in a garden there, and fed once each week. The Con- 
dors were tied, each by a rope, in a long row at the bottom 
of a wall ; he was thus enabled to try the following experi- 
ment : — havmg folded up a piece of meat in white j^aper, he 
walked backwards and forwards, carrying it in his hand, at 
the distance of about three yards ; but no notice whatever was 
taken. He then threw it on the ground, within one yard of 
an old cock bird, which looked at it for a moment with atten- 
tion, but then regarded it no more. . Mr. Darwin pushed it 
closer and closer with a stick, until the Condor touched it with 
his beak ; the paper was then instantly torn off with fury, 
and, at the same moment, every bh’d in the long row began 
struggling and flapping its wings .J 

. The controversy between some authors, as to whether 
Vultures are guided to the carrion on which they feed by the 
sense of sight or that of smell, is like the combat of the two 
knights, as to whether the statue bore a shield of gold or of 
silver. It was composed of both. And, in like manner, there 
seems no good reason for doubting that both senses are made 

Penny Cyclopedia, article Turkey Buzzard. 

I Zoological Proceedings, March, 1837. The same evening on vrhich 
Professor 0\Yen’s communication on the development of the olfactory nen-es 
■was read. 

I Journal, p. 222. Voyage of the Adventure and Beagle. 



300 


I^'Tno]>l?c•T^o^; TO 


to contribiilo io llio Wfilfaro of the binU, by flir- i h:):; ‘b -rr. to 
tbcir prey. The far-pighfi'<l eye it <ro:n rlw-i l.-., nrr! 
the characterlslic flirrlif. of th** ^ nlfitii', a.- it. •»•!) !■: f., tb, - 
feast, reveals toils bri'lhreii the f;M-}. that a r'ti i- sp'-'no 
for them; and from ail qiiarl'-r.-! they to y o-t : 

Ami, again, when near at hatnl, tuel'r tie- f-Tr;-;-. ot r,r 

the tbiek -tangled vegetal inn of tmyie-.xl S-ir-.t--., t:-, - i.f 

smell reveals the hidden care.as'>, amt t.-ie.yt' ai-ein t it b-. j- ' 
who act an imjiorlant jiart a-; ay-nt; for it-’> n-ai e, ,d I -rer-t 
spCcie-S maybe snppOS‘:'d to poea---. tii-,' p'.'.-.-r- in ‘.arymg 
degrees of ^JOiTeelimi, so that, eac'a in.ay arnt -i -nt-y t.,-r. 
form its allotted duty. 

Th‘' VnU-W'-'. ati- t.i- • I-'.;-/ 

J : birds t.y whi-h th- r-,a -.:d df 

A d>-<-:-,y!t!,' aahe.al tn.-.tt.-r i- v'vi •<! 

/ y.o. *'0 ; it i' -.iu’.r'-d !)'. ti. 1'-. 

hinging to oti-.-r I'T'!-;’. 'I'i.n 
vt'/A i‘‘ ■iieli.'.. th-n- !i an •, I. • 

i...h-:aren.ii-y.r!.ad!- y.d 

ailb.r..aL ‘Iliya gig. 

X ' MhX •■-'f 

t 'Xi'A in S-nvgal, ibrnid: t’,- 

\\ a tiitl rr'.ar.d.-.iU f -at!:-': It i •, ■-•'‘.•.I 

(vr^''v3/ Adjeta:.;,, f-e ^ i-:g 

'jj nr po'i-ah nn th- n-.;-! - . •! tl • 

II Jieck, ami whi -ii (■-■i-a 1;;-. I-.-----. 

I lUa-iK-d by L’loi-r r.o '■ a. 

.rr sau-age" U-. 

is not only p.-m-.irr.-.l to T-rntin 
rip. '.’a).— i’oL’(.'iii:t> AiotTiST. nnmolo'.t'.-d, but i- h -M in yr-'t 

•'.-.tinuition, au-'l, iV' >ui -ui ti ti^ - u 
fccling.s, even rcgardi-d with n-ven-nec. It !•. u • 

feeder, and guljis down its food whuh-. It h:-. I L-.. ,,, ;• 
to swallow a log of rant ton, tUv or siv p.iini I 

Sir Everard Home stales, that in tie- of on -• L--n I 

Tortoise ten inebe.s long, and u latgr bbm-!: t fvo.- l 


Torto' 

entire 


licmoval of Decaying Animal s'.oull \.ldi 

beic to Cidl attention to the [irovisuiu .'- .i aiiuml.Uitlv m-t !•,■ i bf 



BIEDS. 


301 


tlie removal of putrefying substances, "wbieb would soon taint 
tbe atmosphere, and spread disease and death around. Many 
birds, besides those we have named, share in this labom*, con- 
verting into noui’ishment that which would otherwise prove 
baneful. Among the mammiferous animals, we find some 
that prey upon the helpless and the dead; and thus the carni- 
vorous tribes, both of birds and quadrupeds, carry into efiect 
the same beneficent provision. But they are not the sole, 
though they, are the most powerful, workers ; there are others, 
both on land and water, whose diminutive size is more than 
compensated by their countless numbers. Let us revert to 
some of. the invertebrate animals, whose habits have been 
briefly noticed, and see how numerous are these labourers, 
how different their structure, yet how effectually they all work 
together. Even in the brief space to which we have been 
restricted, we have enumerated, as devourers of organized 
matter in a state of decay. Infusoria, Star-fishes, Earth- 
worms, Crustacea, Insects, MoUusca, Fishes, Croeochles, and 
we now add Birds and Mammals. Each individual acts for 
himself alone ; yet all unconsciously co-operate in carrying out 
one harmonious design. Without the ceaseless efforts of these 
heterogeneous labourers, the air, the rivers, and the seas would 
alike become loaded with impurities, and the earth would 
soon be converted into one great charnel-house. The wisdom 
by Avhich a comprehensive scheme for preventing this result 
has been formed, and the providence by which it has been 
sustained, spealc alike of Him by Avhom these animated tribes 
have been called into existence, and have been gifted with 
their several capacities. 

Migration , — At the approach of winter, there are various 
birds which make them appearance pretty nearlj at the same 
time each jmar, and leave us early in the spring. They have 
arrived from regions farther north, and have made our islands 
the southern limit of that periodical change of residence to 
which we give the term “ migration.” There are others whose 
appearance in spring Ave welcome, not only because of the 
beauty of their flight or their plumage, or the cheerfulness of 
their notes, but because we know from experience that these 
feathered visitants are the harbingers of brighter skies and 
renovated verdure. These lovely heralds of the spring stay 
with us during tne summer, and then wing their way to the 
south. The British Islands constitute the northern limit of 
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examination in future years, after tlie Martins and Swallows 
had taken their departm’e ; and, each time, several nests were 
'found containing dead nesthngs which had been abandoned 
by the parents. Upon these interesting facts Mr, Thompson 
remarks: — “In the instances above alluded to, the young 
broods and eggs were deserted late in the season, and I should 
suppose at the migratory period. The paramount object 
would then seem to be migration; and, when favourable 
weather and wind prevail, the love of offspring yields to the 
stronger impulse, and the parents take their departure. Had 
this favourable time been long enough proti’acted, they would 
have continued to tend their offspring, and bring them to 
maturity.”* 

Affection for their Young . — The instances just mentioned 
are the exceptions to that ardent attachment to their young 
which birds evince. If danger threaten, the most timid 
becomes bold, and is ready to give battle to the assailant.f 
In the cold-blooded vertebrate animals, the mother, in most 
cases, is satisfied with depositing the spawn in a suitable 
situation, or the eggs in what seems a place of secui’ity. With 
this her care for the future progeny is ended, and she ex- 
periences nothing of the actual cares or pleasm*es of maternity. 
But the proceedings of bu'ds, prior to the exclusion of the 
young from the egg, and afterwards in regard to the attention 
bestowed upon them, is in every respect so sedulous, so 
unceasing, and so replete with tenderness, that it is not in the 
power of language to convey a picture of affectionate solicitude 
bevond that which is employed in reference to their ordinary 
habits. J The exertions made by the parent birds to procure 
for their helpless young the supply of the requisite food, are 
so unceasing, and are carried on with such entire forgetfulness 
of self, as to excite the admu’ation even of the most ineui’ious. 
When, therefore, the poet recounts the simple facts which 

* Annals of Natural History, vol. ix. p. 378. 

I — — “ The poor TVren, 

The most diminutive of birds, vill fight, 

Her young ones in the nest, against the Owl.’ ’ 

Shakspeaee. 

J The reader will recall to , mind, as an example of this, the memorable 

.^yords “ 0 Jerusalem, Jerusalem ! which kiilest the prophets, and stonest 

them that are sent unto thee : how often would I have gathered thy chil- 
dren together, as a hen doth gather her brood tinder her tcings, and ye 
would nl)! ! ’’—Luke xiii. 34. 
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finished nest of the Groldfineh (Fig. 251) contrasted ^vith the 
coarser edifice of the Eook or the Magpie. 

But, regarded merely as a work of art, some of the nests 
from foreign countries appear more ingenious and more artisti- 
cal, though, of course not better adapted to the wants of their 
respective occupants. Thus the nests of the Baya, a bird of 
Hindostan, are formed of long grass woven together in the 
shape of a bottle [Fig. 252), and suspended “ to the extremity 
of a flexible branch, the more effectually to secure the eggs 
and young brood from serpents, monkeys, squmrels, and birds 
of prey. These nests contain several apartments, appropriated 
to different pm’poses.”^ The entrance is at the lower part, so 
that the parent birds reach it only when on the wing. 

^ Another species, called, with great justice the Tailor-bh’d 
(Sylvia sutoria^, collects fi’om the cotton-plant fibres of cotton, 




Fig. 252.-NEST OF THE Bata. Fig- 253 .-Nesi op the TAiLon-Bir.D. 

and with them sews two leaves together, the bill being used as 
a needle. The nest is concealed in the space between the two 
leaves [Fig. 253). 

* Forbes’s Oriental Memoirs, voL i. p. 48. 
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on tlie organs of voice. In birds tb=-y ••uf.-i-.t ui' ;• v. ia 
wbicb divides at the lower part i;ii,rt',.' t'..^ b.-,-. ii •, -vli-l 
tbe bronchial tubc.s — one leading to r.vAi bai.r J.; e,, «; ie. 

* IrawU, si'.'i.'iil ;■!, 
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Fig. 242). At the upper part of the wind-pipe is an organ 
(the glottis, or superior larynx) hy wliieh the size of the aper- 
ture seems to be regulated. At the lower part is placed the 
true organ of voice in birds (the inferior larynx); and, in all 
those which possess the vocal powers in the highest perfection, 
this part is furnished with five pair of nerves. “ The tube of 
the wind-pipe,” says Mr. Tarrell, “is composed of two mem- 
branes, enclosing between them numerous cartilaginous or bony 
rings, forming a cylinder more or less perfect from end to end.”* 
The tube differs in its length, its diameter, and its substance, 
in different species ; and in some it exhibits convolutions which 
modify its powers. “ The principle upon which the organs of 
voice in birds is founded, is that which prevails in wind instru- 
ments generally; the notes in the ascending scale being pro- 
duced by a corresponding contraction of the diameter or the 
length of the tube, and vice versd^ 

Such is the description given hy physiologists of the mecha- 
nism which produces the loud note of the WHd Swan, the 
booming of the Bittern, the cawing of the Eook, the hooting 
of the Owl, and the .wild screams which, heard amid the native 
haunts of the sea-fowl, harmonize with the surging sea. 
Birds, as we all know, can he taught to imitate the tones of 
the human voice ; nor is this limited to the Parrot ; the power 
is enjoyed, among our native birds, by the Raven, the Magpie, 
the Jay, and the Starling. So distinctly have Ravens been 
taught to articulate short sentences, that one living at Chatham, 
“ in the vicinity of the guard-house, has more than once turned 
out the guard, who thought they were called by the sentinel on 
duty.”t . _ . 

The power of imitation reaches, perhaps, its highest per- 
fection in the Mocking-bird of America. So perfect is his 
performance, that not only the experienced ear of the fowler is 
deceived, but even birds themselves are imposed upon. In a 
domesticated state he finds equal scope for the versatility of 
, his powers, and his doings have been most graphically recorded 
b}'" Wilson, in his American Ornitholog}'" : — “ He whistles for 
the dog ; Caesar starts up, wags his tail, and runs to meet his 
master. He squeaks out like a hurt chicken, and the hen 
hurries about, with hanging wings and bristled feathers, cluck- 
ing to protect its injured brood. The harking of the dog, the 

* BritisTa Birds, vol. ii. p. 71. 

f Quoted by Mr. Yarrell, from Swaiuson and Eichardson. 
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mewing of ilic cnl, tin- rr •;-.i:sn‘.r r- ['• ' 
follow with great tru(!i an-i 

Distriliiithm.- -Tti (nn- v.lj.t 't < : ; 
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except among tie- aptatic trio -, 
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ing, aeeording to a r.g, d i/!' '.(f 
arranged iti thislv-feir f-.m.'dt - '.ari 1 
genera. .It i-- iuti'ic- ting to >■! .-rv 
belonging to the h adin-g group ■. • 

Ivapaeiovi' lUrd-; 

Pevehing and CUud/m-g If.ril. 

Sera()ing Pird.-i 

Wading Pird^ 

Swimming Pir.Vc 


>* ...i- < 
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T.nu, 

Glasdficallon . — The nnmhor of ^.p.•v•i ■-. e.t 
naturalists is in some degree d.-uittful, f,;- 
frequently appeared under mun- than on.- n 
of sucee.s.sive author.s. JiC.-^son has i‘!,ni)e.;-.t 
but i\Ir. Strielcland is of opinion Pn.J. o,"' 


* This niul all otlier inf.irinuti a i.a t!-.- > ■ . : , i 

from IkTglmiii'.s ami .lohnUioi’T I’hv'i al At'.i-: ! 

■which has boon rofcvoal to (,u t!;- di-np.>.ni -a ft r. ■ li; 
t Ily Kcy.scrling aiul llhoim, ‘ 
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bablj^ all that can be said to be accurately known.^" This 
number is divided into about a thousand genera, and the names 
and limits of these genera have, from time to time, undergone 
considerable modification. This will not seem surprising when 
it is borne in mind that genera are merely contrivances a'dopted 
by writers for the purpose of conveniently grouping together 
those species which most nearly resemble each other. The 
word “species” is applied to “ such ■ individuals as are sup- 
posed to be descended from a common stock, or which might 
have so deseended.”t ‘A species has a real existence in nature, 
A genus is an abstract idea, a creation of the mind, liable to be 
overthrown or upreared, contracted or expanded, according to 
the mutability of human knowledge. 

In this little book we do not purpose entering upon the 
comparative merits of different systems of classificatiou. That 
system is the best which is founded, not upon any one set of 
characters, but upon an intimate knowledge of all. The only 
true foundation on which it can be reai’ed is that which is 
afforded by the anatomical structure. Each change of external 
character is accompanied by a corresponding change of inter- 
nal organization. “ The external parts afford an index to the 
internal.” J The shape of the organs by which the food is 
taken indicates the form and structure of those by which it 
is swallowed and digested. Hence, “ if we find a bird 
having a short-beaked bill and curved claws, we shah, not 
be wrong in inferring that it has a wide oesophagus (gidlet) 
and a large membranous stomach.” § But our information 
is incomplete, and our classification imperfect, unless to a 
knowledge both of external and internal structure, we add 
that which is to be acquired by the study of the living objects 
seen in their native haunts. Thus only can we ascertain 
to what extent ■ each modification of structure is accompa- 
nied by a corresponding change of habit : and until this be 
done, with regard to foreign as well as to native species, 
we must not suppose that our classification is perfect and 
unchangeable. 

* Vide bis excellent “ Report on tbe Recent Progress and Present State 
of Omithology,” Report of British Association, 1844, 

t Archbishop "Whately’s Logic, bookiv. chap v. 

j Macgillivray’s British Birds. 

§ Idem. This vork contains an instructive and interesting series of 
plates, exhibiting the modifications of the several parts of the alimentarj’- 
canal in a large number of native birds. 
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Order I. ■iJird-s of l’r>y, Vnl* 

11. iN.sf.S^^OUi'.K— r.'re'ner-s. ut Sp-rr.-v f.. le:.-: t 

III. B.vsoui:h— S erapi;'.!: Uifd.y a-, rir !'■ 

IV. Ou.vl.T..n-Oi’.V..'5 — Wad'T... 

V. 'K.vT.VToia>'— Swiinitter.:, a-! t b- ■ ^ 

Accordin" to flic gciu'r.d plan v..- havo pnrei-d, v 
commence with the .‘^\virnmin;r h’rd->. oivd.'u'.)’;, i 

that proup Nvlfudi contastn tie- ari 1 tto' F.;;;! 

are regarded a?; the neld-A :u:d th‘- hi;..;--, of ih ■ 
tvihts ; hut the bird>^ u-nr.iUy }d;u-‘. d iu te. - ■•.- 

as Gull.^i and Tern^, do nut pro. - nt th - .-t’/l.t.- .t r> - 
to the creature.s which r:ink hivtlc- t. a.n ! ,.r.- ;.h - I 

tioned in tiie ])recfding (da-.-. It - v . k ^- u un 
fishes wo found so gn-at u re. a i; ; 

arisen as to whether a c.-rtaiu ., -.h. es! I 1 r -.‘a. 

moIUish or a fish ; between li-h and r.-pt,:! ■-. a.ain, 
difiiculty occurred ; hut betv..-i-u r-ptib •• a.;al b'.i-'*'.. >.*• 
birds and iiViunnr.dia, then- can be fj.) -.u .'h <p'. d.:- 
separation is so well marked, th.-'.t tlwre ne. 
ground, no border territory. The blril ; -.t.uel i-ot :• 
the groups on either side, dislhii-tlv is )!ated. No a 
therefore, accrues IVotn placing the Inwe-t of th - b'a-- : 
the reptiles, nor those regardovl as the )>ieh d j; - 
quadrupeds. Such au arraug'ninuit is uI-m oi ..-u t 
jection, that by most writer.s the dithrerit ela' -,.., 
of in the order in which they havt' b.viv- . nv 
and it is desirable that the h-anu-r should be ;v e;:. 
the same succession of family and genera, in thl-, el 
work, that he will meet ^vith in thoce of a U>il, .i- . 
For these reasons we have re.solved o!i foliov.-inr tl 
that is most generally pursued, imd b.-ginnin- v.ith 
of prey. 
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We can notice only the leading groups, and even these with 
great brevit 3 '-. This must be apparent, when it is recollected 
that the number of species at present known is perhaps 
between five and six thousand (p. 308) ; and that those oc- 
curring even in the' British Isles amount to between three 
and four hundred.* We shall therefore only attempt to state 
what are the points of structure by which the principal 
divisions are characterized, and bring forward a few of the 
individuals belonging to each, as exemplifying the habits or 
economy of their respective families. 


Order I.— RAPTOBES.— BIRDS OP PREY. 

The Raptorial Bhds are distinguished by a strong hooked 
bill and stout muscular legs. Three of the toes are directed 
forward, and one backward; they are rough below, and 
armed with powerful, sharp, curved, retractile talons. They 
are arranged in three fkmilies — the Vultures, the Palcons, and 
the Owls. 


I.— VHLTUKIDiE.—VULTURES. 


“ Abore, the mountain rears a peak 
Where Vultures whet the thirsty beak; 

And theirs may he a feast to-night 
Shall tempt them down ere morrow’s light."! 

Bvnox. 


The Vultm'es have the claws, in general, less curved than 
either the Falcons or Owls, the feet generally naked, and the 
head in a greater or less degree divested of feathers. Hone 
of them are indigenous in these . countries ; yet as two have 
been taken here, they are of course included in our Fauna. 

* The Irish species, according to Mr. W. Thompson’s Report, published 
in 1840, were then about 230 ; and fourteen or fifteen have since been 
added. . 

f “ Whet the thirsty beak.” The idea of whetting the beak, though 
current, is erroneous. 



312 


INTnOJ)i;CTrf>K to -/oot.niiT, 


One of 11k'?c ‘Ji*' Orillot. ViiVv>irf', of t!;' 

nccs {Vnlliir I'h- t.- . ' 

in 1813;“ The foo^l of thh. i r.'.-r! 

gorges to re])lction, rarrly th • pr -j- ••• 




llcsh reinuins ; so that it !•; not r.\ t. . ’ 

upon :i putrefying corji':- h-r .• 
never attenipts to carry’ <-rra p.>rt-'.;;, c. .-it t ; at; •. 
but feeds them hy di-gorginy tit - c. 

maw. Jt frecpients the Xorth of A*.':; .a, a -, ‘. i ll 
and congregates in con‘;idcnih'. - mmi'p -i-i 1: a 
some large <piadrtiped forms th" h,i!i p'. -t r 

The oth'-r is ll; ■ 

{^Cl’JllLVun ye/V/; y.,g-C;,' J''-t 

of which is iTcof! -'i i-v }■! 
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• Thompson, in AnimU orNyatural Ui-.’.,jrv, n..'. 
t Bennett. 
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on the trees of the vicinity, or on the fences which hound the 
enclosures formed for their cattle.”'* Tliey differ in size and 
other^ particulars fi’om the true or typical Vultui’es, such as 
that just mentioned. 

The Condor {Sarcoramphus gryphus) represents another 
group remarkable for the “caruncles” or fleshy appendages 
of the neck [Fig. 257), somewhat akin to those seen on the 
Turkey-cock.. Beneath is a white ruff 
of downy feathers, forming the line of St 

separation between the naked skin 
above and the true feathers covering 
the body below. At the early part of 
this century, such exaggerated ideas, 
respecting the size of this bird, were 
current, even among naturalists, that 
it was compared to the Roc of eastern 
fable. It was reserved for Humboldt 




to destroy these exaggerated ideas. Fig . 257 .— condoh. • 
and to reduce its powers and dimen- 
sions to their true limits. The extent of the wings, when 
expanded, is usually from nine to eleven feet. Humboldt did 
not himself see any which exceeded nine : one shot by Mr. 
Darwin f measured only eight and a half ; but it is still said 
that some attain so great a size as fourteen feet.J Borne on 
these wide-spreading pinions, the Condor may be seen soaring 
at an, elevation of from ten to fifteen thousand feet above the 


level of the ocean. One is stated to have been seen by Hum- 
boldt so high as twenty-two thousand feet. “These birds 
generally live by pairs ; but among the inland basaltic cliffs 
of St. Cruz,” says Mr. Darwin, “ I found a spot where scores 
most usully haunt. On coming suddenly to the brow of the 
precipice, it was a fine sight to see between twenty and thirty 
of these great birds start heavily from their resting-place, and 
wheel away in majestic circles.” He describes their flight as 
beautiful; the Condors moving in large curves, sweeping in 
circles, descending and ascending without once flapping their 


wings. 

The species of Vulture which seems to form the connecting 
link between this family and the Eagle, is that which the 


* Yarrell, vol. i. 
f Patagonia. Journal, p. 220. 

J Bennett, “ Gardens and Menageries.” 
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ourselves of tlie language of tlie poet, nor seek to deaden the 
warm tints which glow upon his pictures. 

Two species of Eagle — the Golden and the White-tailed — 
are known as permanent residents in these countries. The 
addition of another to our Fauna Avas an occm'rence of some 
interest to ornithologists. This third species is an inhabitant 
of the Apennines, and other mountains of eenti-al Europe, and 
is known as the Spotted Eagle {Aquila ncevia). Mr. R. DaAus, 
of Clonmel, states * that it was shot in the month of January, 
1845, on the estate of the Earl of Shannon, county of Cork, 
and Avas at the time in a fallow field, devouring a rabbit. 
Another bird, similarly marked, but reported to have been of 
a lighter shade of brown, was shot at the same place within a 
few days afterwards, but was not preserved. 



Kg. 2oS.— G olden Eagle. 

The White-tailed, or Cinereous Sea Eagle {Baliaetiis 
albicilla), is someAvbat less in size than the Golden Eagle. It 
is much more abundant, and it seems in its habits to approach 
more nearly to the Vultures. We shall, therefore, conA-ey a 
better idea of the habits of “the Avide ruling Eagle,” by 
appropriating our limited space to the Golden Eagle (Aqmla 
chrysosetos, Fig. 258). 

* In a letter to Mr. Tarrell— r/c7e Britisli Birds. 
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.. ‘ !: '-irv 

i; • .V s 



BIEDS. 


317 


capture of three of these birds at Glenarm Pai’lc, County 
Antrim, the bait employed in each instance being’ the body of 
a Duck or a Lamb. So great is the quantity of food they 
collect, when rearing their young brood, that a poor man in 
the county of Kerry * * * § got a comfortable subsistence for his 
family, during a time of famine, by robbing an Eagle’s nest. 
A similar occurrence took place at Glenarifij county of Antrim, 
in the early part of the present century. “ One of a pair of 
Eaglets, taken from a nest there, was so placed that during 
the summer its parents supplied it with Rabbits and Hares in 
such abundance, that its owner obtained a sufficiency of animal 
food besides for himself and family. ”t 

When intent on following his game, the Eagle evinces great 
boldness. On one occasion an Eagle appeared above a pack 
of hounds, as they came to a fault on the ascent of Devis, the 
highest of the Belfast mountains, after a good chase. “ As 
they came on the scent again, and were at full cry, the Eagle 
for a short time kept above them, hut at length advanced, 
and carried off the Hare when at the distance of three to four 
hundred paces before the hounds.” X With similar audacity 
he dashes down among a “ pack ” § of Grouse, and so “ puzzles 
and confuses the birds, that he seizes and carries off two or 
three before they know what has happened, and m the very 
face of the astonished sportsman and his dogs.” |j 

It may be observed, that the prey is invariably seized with 
the talons, the beak being used for the purpose of tearing it 
up. This is contrary to popular belief ; and the error deserves 
to he pointed out, as we find it pervading the descriptions of 
some of our most gifted poets ; as for example, in the mag- 
nificent simile employed by Byron ; — 

“ Even as the Eagle overlooks his prey, 

And for a moment, poised in middle air. 

Suspends the motion of his mighty nungs. 

Then swoops, with his unerring beak." 

Makino Faiaero. 


* Smith’s History of Kerry, 

f Thompson, 

f Idem. 

§ The little assemblages of birds, consisting of the parents and full- 
fledged young, are indicated by sportsmen by names which differ accord- 
ing to the particular birds spoken of, as a covey of Partridge, a pack oi 


Grouse. 

II St. John’s Wild Sports and Hatural History of the Highlands, p 84, 
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and tlie old birds from that time deserted tbe mountain.^^ 
A similar mode of destruction lias been resorted to at times 
in other localities ; and this, no doubt, suggested to Campbell 
the splendid description of the burning eyrie, in the Wizard’s 
prophetic warning to Lochiel.f 

The true Falcons are distinguished by the 
upper mandible of the bill being strongly 
toothed {Fig, 259) ; by the short, strong 
legs ; the feet with retractile claws of nearly 
equal size; and the relative proportions of 
the principal quill-feathers of the wing, the 
second being the longest. Six species are 
recorded as British : j we shall select for description that 
which is the most celebrated, the Peregrine Falcon (Falco 
peregrinus). It breeds in rocky districts, and has a wide 
geogi'aph'ical range. In the British Islands it is found in 
Scotland, in Wales, in Devonshire and Cornwall; and in other 
localities where there are high rocks adjacent to the coast. 
In some parts of Ireland it is not uncpmmon. “ In the fom* 
maritime counties of Ulster it has many eyries ; and in Antrim, 
whose basaltic precipices are favourable for the purpose, seven 
at least might be enumerated.”§ But notwithstanding its 
predilection for the coast, this bird frequents occasionally 
more inland localities ; and Sir J. Sebright states, that num- 
bers of them take up their abode at Westminster Abbey, and 



* Thompson. 

t We subjoin a portion of the passage referred to;— 

“ Ha ! laugh’st thou, Lochiel, my vision to scorn? 

Proud bird of the mountain, thy plume shall be tom ! 

Sa3^ rush’d the bold Eagle exultingly forth. 

From his home in the dark-rolling clouds of the north ? 

Lo ! the death-shot of foemen outspeeding, he rode 
Companionless, bearing destruction abroad : 

But do^vn, let him stoop from his havoc on high ! 

Ah ! home let him speed— for the spoiler is nigh. 

Why flames the far summit? — why shoot to the blast 
Those embem like stars from the fii-mament cast ? 

’Tis the fire shower of ruin, all dreadfullj’’ driven 
From his ej^rie that beacons the darlcness of heaven.” 

J They are the Jer Falcon, Peregrine Falcon, the Hobby, the Orange- 
legged Hobby, the Merlin, and the Kestrel, The last, Mr. Thompson 
remarks, “ is common and resident in Ireland, and is of more frequent 
occurrence tkan any of the Falconidce.” 

§ Thompson. 
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Falconer until tl\e time for “ casting off ” tlie bird. "When tbe 
“ quarry was seen, the hood was pulled off, tbe jesses drawn 
from their rings, and the Falcon at the same time launched 
into the air. It tried iir all cases to soar above and pounce 
upon the prey, which it transfixed with its powerful talons. 

Old records show the great value which was placed in former 
times upon these birds, and the high prices at which they 
were occasionally sold. In several places in the “ Domesday 
Book,” ten pounds is made the optional payment instead of 
finding a Hawk. It is said that in one instance, about two 
hundred years ago, so much as a thousand pounds were paid 
for a pair. By the 34th Edward III., it was made felony 
to steal a Hawk ; and to take its eggs, even on a person’s 
own grounds, was punishable with imprisonment for a . year 
and a day, besides a fine at the king’s pleasure. Thus prized 
and protected, and used only by the wealthy and the noble; 
these birds became the appendage of their state as well as of 
their pastime. 

Beferenees to Hawking, and its details, are of constant oc- 
cuiTence in our old baUads.f Shakspeai’e, who so invariably 
“holds the mirror up to nature,” hesitates not to introduce 
the language of Falconry, in giving utterance to the perturbed 
and distracting meditations of Othello : — 

“ If I do prove lier haggard, 

Though that her jesses Avere my dear heart-strings, 

I’d whistle her off, and let her doAvn the wind 
To prey at fortune.” 

The rapid flight of the Falcon is very remarkable. An 
instance is recorded of one belonging to Henry IV., King of 
France, which traversed the distance between Fontainebleau 
and Malta, not less than 1,350 miles, in twenty-four hours. 
In this ease, supposing it to have been on the wing the whole 
time, its rate of flight must have been nearly sixty miles an 
hour ; but, as Falcons do not fly by night, it was probably not 
more than sixteen or eighteen hours on the wing, and its rate 
must, therefore, have been seventy or eighty miles an hour. 

* The bird floAvn at by a Hawk Avas so named. 

f Vide the Gay GoshaAvk, and tbe Broomfieldhvll, in Minstrelsy of 
the Scottish Border. Sometimes the epithet, “ gay Goshawk,” is ap- 
plied liguratiA-ely; thus, in the ballad of Fause Foodrage, in the same 
collection : — 

“And ye maun learn, my gay Goshawk, 

Eight Aveel to breast a steed.” 
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I longest, and the middle toe much longer than the lateral ones. 

1 There are but two British species, the Goshawk (Fig. 260) 

■ and the Sparrowhawk. 

The Goshawk (Asiur palumbarius) is equal in size to the 
largest of the Baleons. Its flight is low, and it was formerly 
flown at Hares, Babbits, Grouse, and Partridges. Its prevailing 
tint is greyish ; hence the line in one of the Border Ballads ; — 
“ The hoy stared wild, like a Goshawk.” — Pause PooDiiAGE. 


The Sparrow-hawk (Aceipiter fringillarius) has been well 
characterized by Mr. St.- John as a “ bold little freebooter,” 

' and he thus records examples of its audacity : — “ A Sparrow- 
hawk pursued a Pigeon through the drawing-room window, 
and out at the other end of the house thi-ough another window, 
and never slackened his pursuit, notwithstanding the clattering 
of the broken glass of the two windows they passed through. 
But the most extraordinary instance of impudence in this bii’d 
that I ever met with, was one day finding a large Span*ow- 
hawk deliberately standing on a veiy large Pouter-pigeon, on 
the drawing-room floor, and plucking it, having entered in pur- 
suit of the unfortunate bird through an open window, and killed 
him in the room.”^" 

The Kite (Milvus 
Ictinus, Fig. 261^ 

“ is readily distui- 
guished among the 
i British Falconidce, 

i even when at a dis- 

t tance on the wing, by 

its long and forked 



tail,” and by its easy 1ie.2el.-K™, ' 

and graceiul night. 

“ It has now become comparatively rare in England.” f In 
Ireland, according , to Mr. Thompson, the bird is extremely 
rare, though the name is applied to other species of the family, 
and particularly to the Common Buzzard (Bnteo vulgaris^. 
The Honey Buzzard, a native of the south of Europe,^ and of 
eastern climes, has been shot on several occasions in England, 
and has, in one instance, occurred in. the vicinity of Belfast. J 
The Harriers form the remainmg group of “the Falcon 


* Wild Sports and PTatural Histon^ of the Highlands, 
f TarrelL t Thompson. 
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Owls diffei’ mucli in dimensions, some even approaching in 
size to the Eagles. Among these the Snowy Owl stands 
conspicuous ; it is a native of high northern latitudes, but has 
been taken on many occasions in these countries. The species 
most common in England and Ireland is the White or Barn 
Owl (^Strix Jlammea). They frequent not bams only, but 
unoccupied buildings of any kind. The “ ivy-mantled tower ” 
is a congenial abode. They leave their retreat about an hour 
before sunset, to hunt for mice, which form the principal food 
of themselves and their young; and in doing so they “beat 
the fields over like a setting dog.”* The numbers of mice 
destroyed by a breeding pair of Owls must be enormous, and 
the service they thus peiTorm very great, to the farmer, the 
planter, and the gardener. “ I knew an instance,” continues 
jMr. St. John, f “ where, the Owls having been nearly de- 
stroyed by the numerous pole-traps placed about the fields for 
the destruction of them and the hawks, the rats and mice 
increased to such an extent on the disappeai-anee of these 
their worst enemies, and committed such havoc among the 
nursery-gardens, farm-buildings, &c., that the proprietor was 
obliged to have all the pole-traps taken down ; and the Owls 
being allowed to increase again, the rats and mice as quickly 
diminished in nmnber.” ' 

Mr. Thompson mentions that a pair of White Owls had 
their nest and young in a loft appropriated to Pigeons in the 
town of Belfast. On the shelf beside the young Owls, the 
number of dead mice and rats observed remaining after the 
night’s, repast, varied from six to fifteen. !hro attempt was 
ever made by the Owls to molest either the Pigeons or then* 
young ; and there is strong reason to believe that it is only 
in the dearth of other prey that this Owl attacks any of the 
feathered tidbe. 

In this particular it differs from the Eagle Owl, a species 
which inhabits the north of Em’ope, and has occasionally been 
taken in these countries. A Swe^sh gentleman, who lived 
near a high mountain on which a pair of these birds had built 
their nest, was witness of the following instance of then* 
affectionate solicitude for their young: — One of the young 
birds, which had quitted the nest, was taken by his servants, 
and shut up in a hen-coop. “ On the following morning a 

* Natural History of Selbome. 

f "Wild Sports of the Highlands. 
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our hands so soon relax in their power • of grasping ? The 
mechanism is, at the same time, the most simple and the 
most effectual. Every one has probably seen the lower part 
of , the leg of a Turkey when cut off,^' prepai'atory to the fowl 
being cooked ; and, if so, may have, when a boy, amused 
himself by pulling the tendons, which, acting upon the claws, 
enabled him to make them contract or open at pleasure. 
What he has done by pulling the tendons is done in the 
perching buds by the bending of the leg, and, by this simple 
act, the bii'd, without effort, retains its hold, and doe’s so 
securely, even on one leg. The placing of the head under 
the wing brings the centre of gravity more nearly over the 
feet, and thus gives additional stability. 

Erom the number of species comprised in the Insessores, it 
is convenient to divide the order into four groups, which are 
again subdivided into families, genera, and species. The four 
groups are established on very obvious characters, connected 
principally with the form of the beak or of the foot. Some, 
as for example the Thrush and the Eobin, have on the upper 


Fig. 263. 


mandible of the biU, a nobch or tooth, 

somewhat similar to that of the Falcons 

(^Fzg. 263). These constitute the group 

of tooth-billed birds ; but the man of . 

science, instead of the English term, 

which would only be understood here, 

employs a compound Latin term {Denti- 

Tostres t), which means the same thing, and is understood by 

men of science in every part of the world. The Sparrow has 

a bill of a different shape (Mg. 2G4) ; it 

is conical. Hence the Sparrow belongs 

to another group, those with cone-shaped 

bills (Conirostres) . The third consists of 

those bii’ds which are remarkable for them 

powers of climbing. . In them the toes are 

most usually arranged in pairs, two tmaied '' 

forwards and two backwards, as may ^be Fig. 264. 


* It may here be remarked that the true leg of a bird is the part to 
which that name is given when a fowl is brought to table. The part called 
the leg in the living bird lies between the leg, properly so called, and the . 
foot, and is analogous to that part of our foot which lies between the ankle 
and the toes. 

f Latin — Dens, a tooth ; rostrum, a beak. 
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* Latin — ImiI'u, u butej. -r. 
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tlie body on a forked branch, or upon a sharp thorn, the more 
readily to tear oJff small pieces from it. It is from this habit 
' of killing and hanging up their meat, which is observed also 
in other Shrikes, that they have been generally called Butcher- 
bh-ds. They are not plentiful in these countries. 

Passing by the Ply-catchers {MusdcapidcB)^ of which there 
are only two native species, we come to that of the Thi’ushes 
{Merulidce). To this family belongs the Water Ouzel (Cin- 
clus aquaticus), a bird which frequents rocky sti’eams, and the 
banks of rapid rivers in mountainous districts. “With the 
•romantic and picturesque in scenery,” says Mr, Thompson, 
“ this bird is associated, frequenting the stream only so far as 
it can boast of such charming accompaniments ; whenever it 
descends to the lowlands to move sluggishly through the plain 
the Water Ouzel forsakes it, to continue in its upland haunts.” 

A question has arisen in reference to the habits of this birdj 
whether it can or cannot walk underneath the water. Mr. 
St. J ohn, the latest writer upon the question, expressly states? 
in opposition to Mr. Waterton, that on two or three occasions 
he has seen the Water Ouzel walk dehberately down into the 
water, and run about on the gravel at the bottom, scratching 
with his feet among the small stones, and picking away at afl 
the small insects and animalcules which he could dislodge.^' 

The Missel Thrush (Tardus viscivorus') is in England con- 
sidered only as an early songster, but in Ireland its song may 
be heard at every season of the year, with the exception of the 
moulting season. That of the Fieldfare, a migrating Thrush 
that arrives from the north towards the end of October, and 
remains in these countries in large flocks during the winter, 
is described as soft and melodious. But the present genus 
contains two species, which bear away the prize in minstrelsy 
from any of their associates — the Song Thrush (Turdus 
musicus'), and the Blackbird (T. meruld), “The Mavis and 
Merle” of the Border Ballads. The poet has in one line 
characterized both the song and the haunts of the one last 
mentioned : — 

“ The Blackhird whistles from the thorny brake.” 

Thosison’s Se^vsoxs. 

The Thi’ush usually haunts woods and small plantations, but 
we have heard its song poured out on one of the wildest 

* Sports of the Highlands. 
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desk. Tke vicai' would not allow the birds to be disturbed, and 
therefore supplied himself witli another Bible, from which he 
read the lessons of the service.”* One pair built repeatedly- 
adjoining a blacksmith’s shop ; hut neither the noise of the 
adjacent forge, nor frequent visits distm-hed them.f Another 
constructed the nest in a hole in the timbers of a vessel xmder- 
going repairs in the dry dock at Belfast, while the deafening 
process of driving in what are called the tree-nails was carried 
forward, occasionally close to the nest.J But a more extra- 
ordinary selection was made by one which had been frequently 
expelled from a bird-stuffing room, where the window was 
kept open, and is thus recorded by Mr, Thompson : — “ Finding 
that expulsion was of no avail, recourse was had to a novel 
and rather comical expedient. My friend had, a short time 
before, received a collection of stuffed Asiatic quadrupeds, 
and of these he selected the most fierce-looldng Carnivora, 
and placed them at the open window, which thej’' nearly fiUed 
up, hoping that their formidable aspect might deter the bii'd 
from future ingress; but the Bedbreast was not to be so 
frightened from its ‘ propriety,’ and made its entree as usual. 
Its perseverance was at length rewarded by a free permission 
to have its own way, when, as if in defiance of the ruse that 
had been attempted to be practised, upon it, the chosen place 
for the nest was the head of a shark ! ” 

The Nightingale {Sylvia 
lusdnia, Fig. 265, a.) stands 
pre-eminent in all the re- 
quisites for first-rate song. 

The volume, quality, and 
execution of its voice are 
unrivalled among British 
bh’ds, and its powers appear 
still more extraordinary, 
taken in connexion with 
the diminutive size of the 
musician.§ It is a native 

* From the pleasing little Tolumes to v’hich ve have more than once 
referred, the “ Familiar History of Birds,” hy the Bishop of Norwich, toL ii. 
p. 35. The fact is given on the authority of a -writer in Magazine of 
Natural History, No. 31. 

t Yaixell, from the Field Naturalists’ Magazine. 

I Thompson, The vessel was the Dunlop. § Tarrell. 
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term denoting this peculiarity {Tenuirostres) . They cannot he 
better exemplified than by the Humming-birds (Fig. 26G), a 
tribe which includes some of the smallest and most beautiful 
of the whole feathered race, combining the riclmess of flowers 
and the b’riUianey of gems. They take then name fi’om the 
manner in which they hover over flowers, keeping up a hum- 
ming-noise by the vibration of their wings, the motion of which 
at such times is so rapid as to be scarcely visible. Mr. Darwin 
says they reminded him of the sphinx moths, and considers 
that insects rather than honey are the objects of their search 
— an opinion which an examination of the stomachs of several 
specimens which were shot confirmed, as the remains of in- 
sects were found in all.* 


Teibe II.— gONICAL-BILLED BIRDS.— CONIROSTEES. 


“ The Daw, 

The Eook and Magpie, to the grey-growTi oaks 
» *' * 

^ direct their lazy flight.” 

Thomson’s “ Summer.” 


The first bu’d we shall mention — the Sky-lark — does not 
exhibit that form of bill which gives name to the tribe ; the 
true representatives of the group must be sought, not upon 
the outskirts, but towards the • centre of the territory. The 
hinder toe is apparently disproportioned to the others by its 
great length ; but this peculiarity, which unfits the Dark for 
perching, enables it to walk with ease upon the grass, and 
spring upwards ere the wings are expanded for flight. The 
food consists of seeds, worms, and insects. The bu’d delights 
in dusting itself; a process in this as in others resorted to, for 
the purpose, it is supposed, of freeing themselves from small 
parasitic insects. In autumn. Larks collect in large flocks, 
become fat, and in some parts of England are captured by 
nets in large numbers, and sold as a delicacy. 

But it is not any one of these circumstances, nor all of 
them together, that gives the Lai’k its fascinations, when in 
early spring we listen to the flood of music it pours on the 

* Journal, pages 37, 330. 
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for its power of imitating sounds ; and fruai i 
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* Latin FrlwiiUci, a Chafiinth. 
t This figure, and that of ilie (lull }) i-..- e. p; *1 ii - , 
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I cannot get out;”'^ and witli the angry resolution of 
Hotspur, t 

The Starling is a migratory species; hut a difference of 
opinion prevails among naturalists as to the extent and regu- 
larity of the migration. The most recent record on the sub- 
ject is that afforded by Mr. W. Thompson, relative to the 
appearance of the Starling in the neighbourhood of Belfast. 
He informs us that this occurs towards the middle or latter 



end of September, and continues for about six or eight weeks ; 
that the flocks are seen every fine morning coming from the 
north-east and continuing the same course; and that each 
flock consists of from half-a-dozen to two hundred individuals, 
and arrives generally between eight and ten o’clock. “At the 
season of their earliest appearance there is daylight between 
four and five o’clock in the morning, and their not being 
seen before eight o’clock, leads to the belief that they have 

* “ The Captive.” 

f “ I’ll have a Starling shall he taught to speak 
iTothing but Mortimer.” 

King Henry TV., Part i. Act i. scene 3. 

X Annals and Magazine of Katural Historj”. 
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Fig. 203.— Biiit) of Paiumse. 
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fable, lived upon dew and vapour, and carried on without de- 
scending .to eaxtli all the functions of life, even to the produc- 
tion of their eggs and young. They have justly been said, 
from the extreme beauty of their plumage, to hold the highest 
rank among the feathered glories of the- creation. They are 
limited to New Gruinea, or as it is frequently called, the country 
of the Papuas, and some of the adjacent islands of the South 
Pacific Ocean. The natives of these countries, when prepar- 
ing and drying the skins, were in the habit of removing 
the feet of the bird. The skins in this state were sold 
to the Malays,, carried into India, and thence conveyed into 
Europe. Here we have the origin of the superstitious ideas 
with which these birds were formerly associated, arising from 
the supposed want of legs. The legend has been commemo- 
rated by Linnaeus, who applied to the best known species the 
appellation,, “footless and it has been enshrined in the har- 
monious lines of the poet ; — 

“ Tlie footless fowl of heaven that never 

Rest upon earthy. but on the -^ving for ever, 

Hovering o’er flowers their fragrant food inhale, 

Drink the descending dew upon its way, 

And sleep aloft while floating on the gale.” 

Souxhet’s “ CtmsB of Keuaiu.” 

Gorvidce . — The Starling, which has been already noticed, and 
the Haven, the Magpie, and the Jay, which are members of the 
present family, possess the power of imitating the human 
voice in a higher degree of perfection than any other British 
birds. One example of this has been mentioned in a preeed-’ 
ing page (p. 307). 

The Haven labours under the misfortune of being regarded 
as a bird of ih omen.t High rocks and other places, where 
danger may best be descried, are his favourite haunts. His 
food is various, emmets, reptiles, bhds and their eggs, fish, and 
carrion ; lUce other species, he is partial to chickens and young 
ducks ; and we were assured on one occasion by a credible 
witness that he had seen a Haven alight among a flock of full- 

* Paradhea apoda. . 

I “ The Raven himself is hoarse 

That croaks the fatal entrance of Duncan 
Under my battlements.” — ^klACBETH. 

“ Oh, it comes o’er my memoiy. 

As doth the Raven o’er the infected house, 

Boding to all! ” — Othello. 
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back, and forthwith begin to tear it n:-. Su -n r. 
extremcly rare occuvronco- _ 

It is pleasant to think of birds in v; 
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of the County Antrim linve giv.'n U'. tr*- nt *>;■; 
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the hrilliant red of its legs cotilr.vti!!-,'; 


glossy bluish-blaek of the j>hnnage. 

There is, liowever, no bird of the la’.-uly 
throughout all the enUivat-'d parts of tl, ■ 
Rook (Conus fnimlr^us), and a-> wr pr f- r ( 
which is common rather than on that v. In -‘i i 
to its habits the space at our conir-iand. 

It is a social bird, fotul t>f living rdyeit th 
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qnence of .some dolincjneney of the kind. 

Sir. Macgillivra)', when'visiting a. v.>e. 
surprised to hear several rooks utk-ring a v.wi 
modulated notc.s, very unlike thtdr usual crv. 

I could distinguish,’’ says lie, “the uint'-!;.- 
newly-hatdied young, which their incdie iv., i 
were fondling and coaxing iu this uumn-r. In 


* The Itoulitry, lir.uvLri L;.' IhU. 
I Britisli HirtU, vol. i. p. i t'.i. 
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were plainly expressive of affection, and a desire to please.” 
The young who ai'e the objects of tins solicitude suffer greatly 
in seasons of drought. Mr. Knapp mentions that, in the hot 
summer of 1825, many perished from want the mornings 
were without dew, few or .no worms could he obtained, and 
all the young were found dead under the trees, having expired 
on their roostings. 

The supply of food involves a question of much importance 
to the farmer ; namely, whether Kooks do him most good or 
most evil ? If it were possible to keep a regular account of 
all theh' proceedings and their results, which way would the 
balance lie ? Should he regard the Books as friends or as 
enemies ? The question when considered for a moment ex- 
pands, and presents itself under a new form, and comprises 
not Books alone, but all those “trooping birds ” that live partly 
upon insects, and partly upon grain and other produce, . 

The opinion of those who have most attentively weighed 
the evidence on both sides is, that the continual benefit which 
Books confer by the destruction of snails, worms, and insects 
in their several states, far more than compensates for the occa- 
sional injury they inflict. It is needful at seed-time to guard 
the newly-sown grain, and the potato “sets” against their 
depredations ; that being done, offer them no molestation. 
There are numerous insects that, in the Caterpillar state, eat 
away the roots of grain or grass crops, while others in different 
stages make them attacks above ground, and at a later season. 
The larvae of the Cockchafer,t of the Click Beetles, J and of 
the Harry-longlegs,§ are aU underground feeders ; and some- 
times when Kooks pull up grass and scatter it about, its roots 
have been already destroyed by the unseen devastators, for 
which the bu’ds are searching. “A gentleman,” says hir. 
Jesse, “ once showed me a field which had all the appearance of 
being scorched as if by a burning sun in dry hot weather. The 
turf peeled from the ground as if it had been cut with a turfing- 
spade^ and we then discovered that the roots of the grass had 
been eaten away by the larvae of the Cockchafer, which wsre 
found in comitless numbers at various depths in the soil, [j 
The Books, which evince remarkable quickness in detecting 


* Journal of a Naturalist. § Tipulidfe. 

t Melolontha vulgaris. II Gleanings of Natural History. 

j Elateridie. 
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such spots, were in reality hciyTact.ir.i, r/'t 0 :• -.r - ^ 
merous other examples of ;i similar n.:-:. ’- 1 ' = “ 

forward. To these might he aihh-d "Vi- r • li ■ I ■. " * 
in which the ]?onhs in certain difti-i 't-. 1; i • ■■ * :'•••; v- ;■!. 

so great an increase of the in--'-''! e:i’ rot - t ;■ ■ .f - ; 

took place, that the crops, for iv.'n or f ;;r • • r 

were utterly destroyed, and I’:;'- f.-r;:; r.- ■ ' ' ■: - 

trouble and expense, to reinda*,.- tl. - lb - ' i t 

their crops. 

In 1S31 or .1832 we notie'-d '^re.a* 'rd.-'l I'.- ■ 

and other hones of iJoohs lyiiv,:o;i iV. ■ 

and understood that diirimr a d- t; • l' t . ! ! ■ -• 
birds had pcrislicd in th'* wat. r-, niet V..'\ f.; -■ ''■■■'■ I ;* 
afterwards been dril'l-."! ashttre. .\rt -r t': • gv i ■; 
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labels used in the Botanic (lard-!!. Ibr ti,. 
plants; and to such an evtoid did »!..•>, 
these materials, that so nv.iuv us eight. -.■d 




This sinfoilar fact was fiiauiHii.k’.c.-.l t. 
Bean A ignolles, on whose projurty u tKvurrel 
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found in the sliaffc of a single eliimney in wliicli these birds 
were in the habit of building.^ 

There are some foreign birds which, in their general habits, 
approach to the present family. They are remarkable for 
the excrescence by which the beak is surmounted, and from 
which they derive their name of Hornbills {Fig. 269). This 
singular appendage is extremely light, consisting of numerous 
cells filled with air, which iu fact penetrates with great facility 
every part of then- skeleton. The African species are de- 
scribed as living on small Birds, Mice, Eeptiles, and even 
carrion, and only descending to vegetable diet when better faro 
is not attainable. The Asiatic species seem more restricted 
to fruits, and in the Molucca islands live chiefly upon nutmegs. 
In the great size of the beak, and in the habit of swallowing 
their food whole, tlie Hornbills bear a resemblance to the 
Toucans, a family of climbing birds which inhabit the thick 
forests of tropical America, and whose principal food is the 
eggs and the young of birds. 


teibe III.— climbing- BIEDS.— SCANSOEES. 


“ In gaudy robes of many coloured patches, 

The Parrots sming like blossoms on the trees, 

While their harsh voices undeceived the ear.” 

Montgomery’s “ Pelican Island.” 


"We cannot give better examples of the climbing birds than 
those furnished by the Parrots, Cockatoos, and Macaws 
{Fig. 270) of tropical countries ; those beautiful birds, many 
of which are domesticated in our houses, and which are uni- 
formly one of the principal points of attraction in otu Zoological 
gardens. The formation of the foot and of the beak quahfies 
them in a pre-eminent degree to act as climbing buds. 

The Woodpeckers, among British birds, belong to the pre- 
sent group. Then* food consists of insects in different states, 
for which they search under the bark of trees, digging into 

* Stated by Mr. Tarrell, and by Mr. Jenyns, on the authority ol Mr. 

. Denson. 
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the wood of such as are dceay»-1. 'I'i;'- | 
is furnished with liairs pointint^ ha-'dcv.nrf 
the tongue has a peculiar ;uul very c!V- -. tTnl ; 

of V/ 




ever whose hahils are so peculiur a; ih;!'.- <•'! t!' • t‘. \ ,, 
(Guculus canom), and none v/Uom- t/e..' £:■. ir - 

awakens more ghidsonic t’ocUngi. It hull I-. ?■. > : ’ .t <i.- > ; 



its eggs into the nests of other birds ; o-- v >'!v i- ■ 
bo dropped by the same Cuckoo into t’a ■ 
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nests principally selected are those of the Hedge Sparrow, the 
Pied Wagtail, and the Meadow Pipit. The young Cuckoo, 
soon after it has heen hatched, tlirows out of the nest the 
other young buds, and also the 
eggs, remaining sole occupant of 
the place, and securing to its own 
use the food which the old birds 
supply. This habit is the more 
remarkable in our common 
Cuckoo, as the American Yellow- 
billed Cuckoo, which has been 
occasionally taken in these coun- 
tries, builds a nest and rears up 
the young in the ordinary way. 

Poets have delighted in offer- 
ing to the Cuckoo as herald of 
the spring their melodious tribute. 

Wordsworth refers to the well- 
known call of the male when the 
bird itself is concealed : — 

“ Thrice -welcome darling of the spring ; 

Even yet thou art to me 
No bird, but an invisible thmg — 

A voice, a mystery.” 

Its cheerful note, and the verdure with which in our minds 
it is associated, are alluded to, no less happily, by another 
writer : — 

“ S-iveet bird ! thy bo-wer is ever green, 

Thy sky is ever clear ; 

Thou hast no sorrow in thy song. 

No winter in thy year.” — Logak. 



Fig. 272.— WOODPECKEE. 



nif 

Tribe IV.— GArJNr;.r.iLu:i> 

•' 'li:' : ;-••• ■ 

The tcmpk-linuiith)- MifJ-t, i! r.; 

By his loved th?,: t!" i- • 

Smells v.n')i!i':ly h-r*; i; !r; t 

Xnr cohpie of ■: 

llis priid.iDt h- d, nt-.d 5 n •-r- . s ; ^ 

Most hreed nnd laont, I h, d ' 
Is dclic-ite.”— - 


The first family of Hit' J>r<’ •■•it f,'" • 
Eaters (ikropuia), I'inU <if |4 

and of Asia Jilinor, v/hieii. a; d--.-,-; 
among Brilisli sjn-eics. Xv'A. {.•• 
(IJalci/omdcc, Fl<j. -7:1), olaitn f.ir 



' J 



ng tlio young, and on otlu-r occasi iu ; iii il 
case of birds of prey, the indlgYilild - pot ti 
It was formerly believed that tb- Kin 
then termed, tbe Jlaleyon.balebt d b -r , - 
and tliat, during the lime she v/a-. Ihi;^ 


• Ynrrell’s British Birds, vol. ii., r. vhi !i 
formation, drawn from various source-’, n-i^ctir 
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were at rest, and the sea remained smooth and calm. This 
period was therefore called by Pliny and Aristotle the Halcyon 
days, and as such is frequently mentioned or referred to by 
the poets. Thus— 

“ All nature seemed 

Fond of tranquillity ; the glassy sea 

Scarce rippled — the Halcyon slept upon the wave ; 

The winds were aU at rest.” — ^The Storm. 

The G-oatsuekers (Gaprimulgid^')^ to whose habits reference 
has ah’eady been made (p. 328), form another family of this 
tribe. Though abundant in certain situations they are not 
generally diffused; and about Belfast their occurrence is so 
very rare that we have never seen one alive. We shall there- 
fore devote all our available space to the remaining family, 
that of the Swallows {Hirundinidce ) . 

“The Swallow,” says Sir Humphrey Davy, in his Salmonia, 

“ is one of my favourite birds, and a rival of the Nightingale, 
for he cheers my sense of seeing as much as the other does 
my sense of hearmg. He is the glad prophet of the year — 
the harbinger of the best season; he lives a life of enjoyment 
amongst the loveliest forms of nature ; winter is unknown to 
him ; and he leaves the green meadows of England in autumn 
for the myrtle and orange groves of Italy, and for the palms of 
Africa.” The bird does not winter in Italy hut in other 
respects, “ this is, in truth,” to use the words of Mr. TaiTell, 
a brief hut a perfect sketch of the history of the Swallow.” 

The Swallow {Hirundo rustica) arrives in these countries 
about the 10th of April, and remains about sis; months. It 
builds in the shafts of unused chimneys, and under the shelter 
afforded by the roofs of out-houses, preferring such situations 
as are in the vicinity of water, and where its insect prey may 
be regarded' as most abundant. The chesnut and blue of the 
breast, the black legs and toes, and the larger size distinguish 
it from the species next to be mentioned. 

The House-martin (H. nrhicd). — In this bird the chin and 
all the under part of the body is white, and the legs covered 
with short downy white feathers. It appears a few days later 
than the Swallow. It is this species which the poet has so 
beautifully pictmed (p. 344); and whose nest every one has 

* “ Swallows leaving Italy, which they all do in autumn, go off in the 
direction of Egypt, and have been seen in Egypt going still farther south.” 
Yarrell, vol. ii. 
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seeu feed under tlic enve? of hotr- -, r.; 
windows. They are sonu'liiin-: . 

a bridge, and tlic magnit'uytit li-.in!-’ 
county of Antrim const, arr tuvonrib- b. 

The Housc-inarliiis nd urn t>* th< !r 
son records an instance in the t'4'';.rat> 
which a pair found tlicir n*-..l cr.-u! 
seemed determined to kevp po- t- - .a. ^ 

returned with about twetUy ot tO'-.r Lu 
entrance to the nc.sl, itudo iai,; Us • cf 
morning the pair of M.artin ■ f.ciim":! -i •. 
new nest, against the side of t!c-:r i<! I 
turbed, roared tlioir l»ri)od. Arr. r r.i;r. • 
the cottage had the otiriodty to p-dl <! 
tliat occupied \)y the Spavtov/ fo-a-. ! 
together with sovond egg-:, Mr. 'I'h 
the Sparrow allowing her adf to 1-- .-a! 
hahly bo exjduinoil on the .- upp',' rtion 
the last state of incuhation, a: at -’i 
sionally allow (hcmselve-; to h.- lift.-.! i 
placed again continue to sit n ; iiitor.t n* 
they had not hoen disturlcd.* 

The Sand-martin or Ibitdc-martis'. (/. 
size than either of tho?o jm-ntioned, ar-. I 
in these conntrie.:?. It haai h' >-a -.s ;i i:. 
Belfast on the SPlh of Maiah. It f ,;t; 
banks, and in those c-m.-^truet ; it. i n--.* 
name is derived. 

The Common Switl (Q/p rn-nt' i 
its greater expanse of wing, it-, d w.h. *' 
all the four claw.s of it.s foi!t pointiiig f>, 
forward and one backward, as in th--- Sa- 
lt prefers for its huilding--sU.,-s h.fty low 
hut when those are not to ho had, it ■, 
self with more lowly stations such a-* 
dwelling-honses, Jt al-'o frepn-nt-; t! 
which arc re.sorlcd to by tlm Alartiu.t 
first week in May, and 'departs in An 
Eional straggler may be seen after that 

_ * Mng, Annals of Xatiiml Vv>f. x - 

given to other iiotice.s of .similar t venu ' ‘ 

\ Thompson, 
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Fig. 274.— Golden Pheasant. 

The present order includes the common Barn-door fowl, such 
as the Cocks, Hens, Pea-fowl, and Turkeys ; also the different 
kinds of Pigeons, Pheasants, Grouse, and Partridge. They 
are not in general adapted for rapid flight. They have the 
body bulky, the wings short, the legs robust, and the feet 
formed for walking ; — the feet are also employed in scratching 
the ground, and thus exposing to view the seeds or other food 
on which the birds subsist. It is this habit of scraping or 
scratching the ground, that gives the name to the order, the . 
Latin word rasores literally signifying “ scrapers.” Passing'by 
those which are living in a domesticated state, the species 
known as native in these countries may be arranged in four 
.families — Doves, Pheasants, Grouse, and Bustards. 

Columbidce . — To this family belongs the Eing-dove, or 
Wood-pigeOn (Columha palumhtcs ) ; it is the Cushat of the 
poets, and the Wood-quest of the North of Ireland. This 
species frequents woods, and in certain situations is so nume- 
rous that many hundreds may be seen in a single flock. Great 
are the complaints made by farmers of the injury they sustain 
by the quantity of grain consumed by these bhds ; and some 
who have advocated the utility of the Eooks have felt unable 
to do the same with regard to Wood-pigeons. Not so, how- 
ever, Mr. St. John. An agricultural friend called his attention 
on the 6th of March, to an immense flock of these buds busily 
at work on a field of young clover, which had been under 
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barle}' tbc Inst Fcnson. On Ou^'% v ' | '• ' ■>'■ 
my favourite axiom, Unit avn; tn -i ’■ 

to'vs, I determined to Umot sum ' fH ly U 
mi'^iit see udiat they ai'lnaUv ' ! • 'i-:. , . 

at ail fall into my friend'--, id. -a th.-'* fe, v.-y 
clover.” Eight were :'.ei.'.>rdinrly U-d a - ’ " 
head. On being opened, “ evy.-y I’t / ■ y”': 

it could pos.sihly he of tie- o ' "i tvy >>i *; 
the country, the wild mn-datd a:; I ‘ y. ■ 
had found remaining on U-.e ;.e,r;.5 >.! ta • ler 

ripening and dropping tlear o. .‘ >.■ • fa ■ ' ■ 
no amount of luiman hd'onr met . e ■ . ; 
on the same ground, at that, tioi-- of V. ■ \ ■■ :• 

seeds as wa.s consumeit hy eaxi 
Wood-pigeons daily, for two or •. ■ 

The Jvock-dovo (C. //rm) hull : 
most usually in the vt.drdu of t'; - ■ • i ■■■’ - ' 
It is the species from wiii.h t';-- : = 

Pigeon arc (lcriv<<l. Wo c.-.mi 
which these are jnv.'’'‘rvc I r,;: t p . ■ 

ing our brief notice to on-- ..f t!; -, - s 


pigeon, a bird who-.- ---rvi . b -.o- i 
love alVairs only, but in I'.j-, ■ • o-f - ‘i. 
change, and the e.'dn.nct ; iti all t:-. ■ -.-p : 

and lost in the i-liciju-'f.- 1 pur. -iit -. o:' i-. 
From the rapidity an I r-,-.’ t- v 
entrusted to the (';uTicf.p-j;'-on •- r -o- , 
first sight as tlioiigh th-- Idol v..-,--- 
instinct; but our wondi-r i-; --I 




the care and pains h-vstowt-d n[. .n t;! • t; 

They soon le;\rn, in liu-lr daily t-ar-.i- ■ 
to know their own abod-, uud t.» dl tic.r-'i-.'- b 
They are then brought u .‘-hort di .t.-.!--.- - !> I 
basket, and let loose. Tin- di-tun i-, ii 
four, eiglit, ton, or twenty mi!-; m- - i 
this is continued uutil tlm cidin- di-^-.n - - t', u 
perform lias become famili.tr tii tl-. -m, W; i 
the flight is spiral ; when a .,-! -v,-,',: 

and some well-known object do-t.-rb-d, lu - L 
direct and unwavering line of IlioKt. 


* Wild Sports of Ui-; Uipa,, i , , (, 
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If no unfavourable circumstances ocear, sucb as fog, mist, 
or a strong opposing wind, the speed with which the Journey 
IS accomplished is very remai’kable. Of this many well-authen- 
ticated instances are recorded. On one occasion a Carrier- 
pigeon^ flew from Rouen to Ghent, a distance of about 150 
miles, in an hour and a half.^ On another, 23 Irish miles 
were accomplished in eleven minutes ; or, in other words, at 
the rate of 125|- miles an hour.f 

The Turtle-dove ( G. turiur) is a summer visitant, but by no 
means widely or plentifully diffused. The Passenger-pigeon 
(G. migratoria) is included. Idee other stragglers, in the list of 
British, birds. It is a native of America, and ranges over the 
whole of the vast continent lying between the Rocky Moun- 
tains and the Atlantic. To the works of Wilson, Audubon, 
and other writers, we miist refer for an account of its habits. 
We can but notice the amazing numbers in which it sometimes 
appears, and the quantity 6f food required for the daily sus- 
tenance of one of these immense flocks. Estimating its 
breadth at one mile, which is below the average, and allowing 
two Pigeons to each square yard, the number in one flock, 
according to Audubon, would be 1,115,000,000 ; and, as every 
Pigeon consumes daily half a pint of grain, the quantity re- 
quired to feed such a flock must amount to 8,712,000 bushels 
per day.+ ^ 

Phasianidee. — The common Pheasant {Phasianus Colchicus) 
represents another family. This beautiful' bird has been long 
naturalized in these countries, but came originally from the 
banks of the Phasis, a river in Colchis, in Asia Minor. Its 
splendid congener the Golden Pheasant, is represented in Fig. 
274. The Grouse belongs to another family {Tetraonidw) ; one of 
these, the Red Grouse (Tetrao Scoticus), is peculiar to the British 
Islands, being unknown in any other part of the world. It 
inhabits wild extensive heaths, whether moor or mountain, and 
in some districts of both Scotland and Ireland is very abundant. 
The Black Grouse is found in both England and Scotland, but 
not in Ireland. This bird has been known to pair with the 
Pheasant in a wild state, the hybrids thus produced, exhibiting 
some of the characters of both species; The White Grouse, 

* Yarrell. t Thompson. 

t Audubon’s calculation is founded on the supposition that the floch, 
moving at the rate of one mile per minute, takes three hours to pass by a 
given spot ; thus forming a parhlelogram of 1 80 miles long, by 1 broad. 
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some of the high iiiotintain- <*. * 
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the EUiTOuiidiiig rock.-; ais't 1: ; y-- '.'!■;?■ 

snowclacl mountain', t'm V>r.It-'r t' •• ’.t 
fore, acute powor^ of vt't'Ui *■> <»r - 

says :— 


“ 'rr;;itl •.! J.I t!- • I'!' : • • •• 
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The Common Parlriiigo (J'erd!-: cir. ■; 
of tlie same family; so that iii thii on - ■ 

assemhlagc of births pu-sc-sS'-A oV [ /.h r utt;' 

“ sportsman.” 

To the Quail {Perdu coUin.'y') u (i,!;’.' ;-.'; ', 
attaches. Thi.s hiril is iR-licVi A to L • i ’ ■i.t; - A 
that wliich, under the prt>vivlciu'>: of tJod. f.;i 
of food to the Israelites in th- win!. :!; 
countries adjacent to the lh‘d S,-a, atal 
multitudes. Tenmfmck says that th -v ur;;'. -• i 
on the western .shores of the kingdom i.f X,-..-.' 
as 100,000 arc taken in a day. Xor are ih -v 
on the shores of Provence. Alnv*- tiua- ■ th 
rolled hy .since the Quails ‘•'came up tuel c.-w -. 

* llcnce the geacrie name i -* | 
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the Israelites,” yet the species still survives, and its gregarious 
and migratory character remains unchanged. ° 

One of the Grouse tribe — the Capercaillie, or Cock of the 
Woods [Tetrao urogallus), formerly existed both in Britain and 
Ireland, but has, unhappily, been extirpated. This splendid 
bird attained the size of a Tmkey, and by some writers is even 
spoken of as the Wild Turkey, Attempts for its re-establish- 
ment are now being made, and with prospects of success. It 
is found in Sweden and Norway, and other parts of the north 
of Europe. 

StnithionidcB. — The' Bustards are birds of rare occm’rence. 
The Great Bustard (Oiis tarda) has long been extinct in both 
Scotland and Ireland : in England it is spoken of rather as one 
which had recently “a local habitation,” than as one actually 
indigenous at the present time. The Little Bustard {Oits 
ietrasc) is an occasional visitant. 


Obdee IV.— geallatoees.— wading BIEDS. 


“No more thy glassy brook reflects the day, 

But, chok’d -with sedges, works its weedy way ; 

Along thy glades, a solitary guest. 

The hollow-sounding Bittern guards its nest ; 

Amidst thy desert walks the Lapwng flies, 

And tires their echoes with unvaried cries.” 

Goldsmith’s “Djeseeted Yillage.” 


Theee are some birds whose legs are so long that the body 
seems, as if mounted on a pair of stilts, and this peculiarity is 
that which is. expressed by the scientific name for the present 
order — Grallatores — a Latin word, literally meaning those 
who walk on stilts. The lower part of the leg is naked, and 
from this circumstance, as well as from its length, is especially 
adapted for wading. Hence, birds of the present order are 
called “ Waders.” 

But although this term is very coiaect as applied to some, 
it is altogether incorrect with regard to others: thus, the 
Ostrich (Fig. 249), which lives remote from the sea, and from 
the banks of rivers, is included : and birds which, like the 
Plover, are not remarkable for great length of leg, are also 
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included. TliC fM’t in. SlKit h«T,-. a' in -‘n ■ 

cliaracteri-stics In’ ns i.. y 

upon as the type.s or r.-pr- -■■•nt-i! . o:^ -■/ 'J" ' 
rigorously ivfiuircd in evtry :n-.njl-n'. - f ■ 

place in ilic sanic a-scnihlnr-n ^ , .. 

Cuvier arranges, in on-- f.r’.’.e.jy. t; • '.yn' • •' ■ 
order wliosc wintrs am not ! >r • • 

Ostrich (Fi{/. 2)b), ainl of th- F-.- n-.-rj ■ / •; v: 
also, is placed the Apt- ry.*: (/‘J- t. ■ . . . 

/ \ \ 
f . • \ 

V ' . 




1 ';.; 

New Zcaknd. It i*; a cr- atuo- ^ •• 

could have fancied a hivd v/itlrep. *, . 

legs, claws suitfd fur diuu'ink'. a;. I n •:;■•! )■ f .n.-.- / 

excavations in v.'hicli this .‘dnen! ;r idol ! y. ; ■!.■. >••.■.; 1 ■' •• •. 

its young. When we aid that it - 1.-.! ■■.■■ 

have stated tlie nio>i strihiny '■ ! •' •. 1 ■ 

now rave, and nu'.y po-.i!)iy h.;e >;ie- . -.th. t U, - , d. • 

the existence of the ndti-.:-!i'.!>‘- hut in f. •; t ■, ’ 

This entire division is without ai-.y r-. p: ■. 
native birds. 

Charadriachr . — The Tlov.-r i-, ih - tm- r -; t • ■ 
this family, and derives Its name Csm-. th. ■ th-,,-! ■ id, 
a term given because the bird app':;." i;. 

flocks in the niiny weather of sprin^'an I u-viu.;: 'i'. ■ t : ' d 

l^lovev (C/iamdjiifs j/hirmlo) fnnu. e.’;.- t-, h, : '■ 

solitary hogs. It i.s one of thos,- 'bird-; u Id -h, Vd < •. , ■ 

a double moult. The veal moult, or u.-tu-d e!-. -.', .'*• ; • p.; - • . 

occurs in autumn; i)i sjning so'ue n>-'.v i'-.o.!, : 

others undergo a change of Colour; t!; o. t: ■ 

bird altens twice in the c<>urse of tu- v< i • t 
Plover, .and still more the .species iscxt d.' , 

* l^rofcssor Owen en the Apu-rvs, Ti '..:;’. '/.l ! . 
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gi’eat variety of devices to draw intruder away from the 
vicinity of the nest or young ; feigning lameness, or allowing 
a wing to droop as if it wei-e broken, and thus tempting the 
inexperienced visitor to follow in the hope of taking the bird 
prisoner. 

Besides different species of Plovers, this family contains the 
Lapwing or Peewit ( Vanellus crisiatus) . To this bu-d the term 
“ elegant ” is pecidiarly appropriate, from its figure, its crest, 
its plumage, and the ease and vivacity of every movement. 
The English name Lapwing is given because of the slow move- 
ment of its wings in flight. Its peculiar note has suggested 
the other name of Peewit. The Erench convey an idea of its 
cry by the words dix-huit.^' It gives life and interest to the 
wildest moor. The stratagems it employs for the safety of its 
young are well known, and are mentioned by every observer 
of its habits. 

Gruidce. — The common Crane {Grus cinerea, Fig. 277) is a 
veiy rare visitant in England; 
and in Ireland has been un- 
known for more than a century .f 
Mr. Grould says, “ Flocks of the 
birds are seen at stated times 
in France and Germany, pass- 
ing northwards and southwards, 
as the season may be, in mar- 
shalled ordei’, high in the air, 
their sonorous voices distinctly 
heard, even from their elevated 
course.” It is said to winter 
in Africa. 

Ardeidce. — The common 
Heron (Ardea cinerea) is pro- 
bably one of the best known 
birds belonging to the present 
order. Its motionless attitude 
as it watches for its prey in the 
shallow of the river or the sea, 
cannot fail to have attracted 
attention, adding, as it not rmfrequently does, to the pictu- 

* M. Edwards’ Elemens, p. 121. 

f Smith, in his History of Cork, states it was seen during the remarkable 
frost of 1739. Thompson’s Report on the Irish Famia. 



Fig. 277.— Ckane. 
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I’esque effect of the scene. Xor Itv.-; sti-ikif!" i- • -> -...r 
on the wing, the long oulstre(die/l h--: V-'.! V V'’ 

poise to the head ami imck. h i. ^ dnroLw': -I-f;.",' 'i' 
behold these birds collecting in .•^prin" nt jh- h- b j: ' 
tions, occupring, like Kooks; t!,e npp..ri>rr!ru-h. . .,r h; t--' 

'“"1 or:.v :• ‘.b- *t 


t: •■ ' -■'■•A 






rig. l?r&~I}lTT,;r;.v. 


important 
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iK-.^ts V.'i;rr ijniil if: .1 
I'y, a/jd oth'j' t' • j 
>'b‘-Ivc.r,rt!;,.ri,,-L, ^ "'if „ 
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nmplf p-jv'.'cr y, 


sa™ tW 3l,o»M .doct 
The Common Bittern ^ 

longer e co„,„.„„ iw " f::"' I. . , 

reclaimed, becoming more r-uv I r -'■' ■’‘■v’- ' " " ' -•• ’ •■ - • 
>t otters a loud Cmi,„d' ' e. 

of our poets have alluded? " ” ^-a it .:■ ; •, - 

-’-‘'I ^ 

At the <l:,_v.I,nak fro.-i .-..t Z. 

I^oonunsfrom tl.c 

Thomson, in his notice of <ho i- . 

booming noise is produced:!-' ^ iu v.ld.!, ty., 

^kteniln;^; 1.!= th;«t !.cartv 
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and the quagmire, it continues to this day the emblem of deso- 
lation and solitude, as it was at the time when the Prophet 
pi oelaimed against Babylon the awful denunciation : “I will 
also make it a possession for the Bittern, and pools of water • 
^d I will sweep it with the besom of destruction, saith the 
Lord of hosts.” 

The Stork {Ciconea alhd) is another member of the same 
family th at must not be passed by without mention. Those who 
have travelled in Holland and 
other parts of the continent, 
know the favourable light 
in which it is regarded, and 
the arrangements made for 
its accommodation and pro- 
tection. The affection of 
the Stork for its young, is 
one of the most remarkable 
traits in its character ; it is 
only needful to refer to the 
female, which at the con- 
flagration of Delft, after 
several unavailing attempts 
to remove her young, chose 
to remain and perish mth 
them, rather than leave 
them to their fate. Among 
the ancient Egyptians the Stork was regarded with reverence 
inferior only to that which was paid to the Sacred Ibis 
(Fig. 279).* The Ibis itself is a member of the present 
family;, one species, the Glossy Ibis (Ibis falcinellns), has 
been taken both in England and Ireland. 

Scolopacidce . — This family comprises the Curlews, Sand- 
pipers, Snipes, and other well-known birds. It may be 
well represented by the Woodcock (Scolopax rusticola), 
a migratory species, ranging from Africa to Scandinaria. 
It flies by night, and seems in these countries to feed 
principally on the common Earthworm. The fact is now 
established, that all the Woodcocks do not leave these 
islands, but that a small, though gradually increasing number 
are permanently resident, and regularly lay their eggs and 

* Vide Bennett’s Gardens and Menageries, p. 20. 
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legs of the Waders combined with the webbed feet of the 
Swimmers ; and, accordingly, a different place has been assigned 
to it by different naturalists, as they attributed a greater or 
less degree of importance to certain characters. Such points 
we pretend not to determine; we would rather mention that 
the generic name (Phoenicopterus) means, literally, “wings 
of flame;” and African travellers describe the appearance ot 
the birds, when assembled in ranks, in a manner which bears 
out the accuracy of the picture presented by the poet 

“ Flamingoes in tbeir crimson tunics, stalk’d 
On stately legs, nath far exploring eye; 

Or fed and slept in regimental lines, • 

Watched by their sentinels, whose clarion-screams 
All in an instant woke the startled troop, 

That mounted like a glorious exhalation. 

And vanished through the welkin far away.” 

Montgombky’s “ Pelicau Island.’' 
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jProm tlie great extent of con'll and tin- -w-.r;-.. 
of the British Islands, tlic hirds of the id. or-.-’r r.r.-^ r ■ 
numerous as to constitute more than om-tourtu 
of the native species. They are arrau-ed m I 
according to the form and structure oi tie- t.:u. f i> 
toes, and the position of the legs. 

Anatidcc .^' — The first ot tiie/e e-'rn 


r.. 


tL- 


Ducks, and allied .species, ido t 


^ i 


1- ! 


f,.. 


:t,:. 1.- 
. ■ th • 
.f .he. 
■ i' ■: i. 


. , < 1 -. 

,r tie- \Vi! ! 

winter ^'isitauts to thc.so cotintri's; aud t;-,- 
which they are seen to fly, changed at ttm- ,-. t;. 
shaped figure like that o( the letter e;ui 
without admiration. 

The two best known species aii- tla- 1 h au 1 1 ■ ■ ( . ! . ''j 
and the White-fronted Goose (.-1. n:7d/ re r.fid o',' f 's • 

Bean Goo.se is much the more common. '!'(!■ ■■■ t 'o'd; 
markable for their watchfulness, not only at night, !.-;t < 
the time of feeding. Before alighting for ihi - j irj - 
field of new-sown grain, they make sevt-ra! ciri litig !!;gi 
see if all he safe, and then comnieiiee f-'-din-g, 'i'i. t.i 
precaution, however, to plant a sentry, wlm, , .Mr. 8'.. 
informs us,t “cither stands on .>-ou;e d [..nt of th ■ 

or walks slowly with the rest — never, hue.e'.i r, 
pick up a single grain of corn, his wh-d.- en -.-gi. -. 
employed in watching. When the M-n.try tli'n.!.-. h 
performed a fair share of duty, lie gives tie- n t hi 
him a sharp peck. I have seen him * otuetiu; • p-;!' 
handful of feathers if tlic tir.st hint is not irnn!edi;i.tr.’iy att 
to, at the same time uttering a iiuerulous kind (.'f ere, 
bird then takes up the watch, witli neck p-.-rfeetly "uf.rig'ui: 
and in due time makes some other bird relieve guard.” " 

The Bernicle Goose (d. bcrnklu) and the Brent G'.o-. 
(d. irente) arc regular winter visitors, and uhound in ces t.d; 
localities. The Brent Goose is killed during the o.;-.-., 
great numbers, being esteemed for table use. " In iMi'eot 
it is always called the “ Barnacle,” 

The appearance and h.ahits of the Swan are so weli Lomv,. 
that it is ncedk’.s.s to dwell upon them, 'i’here are, h-.v,,. 
two species of Wild Swan which visit the.-a- Jotiutri-., i., 
winter, and present some interesting peeutiarities. If tie- 
skater, in the midst of his evolutions on the ice, slmu! 1 c h-.n -c 

• Latin, Anas, a Duclc. Tiiis fainilv L now hulUivi 
. t Wild Sports of the Iliglilands, p. loT. 
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to Lear a loud Looping ciy, and notice a fligLt of Livds of 
large size, and of powerful pinions, passing over Lis Lead at 
a great elevation, Le will not fail to remember tLe Hooper or 
WListluig Swan (Cygnus ferns'). In entire contradistinction 
to tLis species, tLe one wLicL is domesticated is termed the 
Mute Swan (G. olor)-, yet it is respecting tLis bird tLat tLe 
fable became current, tLat it foretold its own deatL, and sung 
witL pecuLar sweetness at its approacL. TLus SLakspeare : — 

“ I will play the Swan, 

And die in music.” 

But, altLougL tLe voice of tLe Swan is Lut little noticed, tLe 
bird is not really mute, as its name would imply ; tLe notes 
are soft and low, and are described as “ plaintive, and witL 
little variety, but not disagreeable.”^^ The classical scLolar 
win call to mind tLe well-known line, in wLicL tLe existence 
of a Black Swan is spoken of in a manner wLicL implies tLe 
utter disbelief in tLe existence of sucL a bird ; yet, among the 
strange creatures wLicL New Holland Las sent to us, are 
Black Swans ; these are now distributed over many parts of 
these kingdoms where aquatic menageries are estabhsLed, and 
form, by tbeh dusty hue, a striking contrast to the snowy tint 
of theL' congeners. 



Fig. 281 .— Eider Dock. 

The Sheldrake, the various species of Wild Ducks, with the 
Teal and Widgeon,, we must pass by. The Eider , Duck 
(Somateria mollissima, Fig. '281) deserves especial notice, as 


* Yarrell, 
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it supplies the valuable cidcr-dosvti vd I'l.r b:V.s 

is a very rare visitant to tlie Irish iisit i-. 5 > ri:i 
resident in some places on the northcni .‘•lion s <i!' ibi;,.!;::, ft., 
great haunts, hovovcr, are the v(ip.Ay. of N'orvo.y, l. u 
Iceland, and other Jocnh'tie.i still fartin-r nortls, 'j rl C.-.-t; 
plucked by the female from her br.-a‘t,u:i! o-./r f,!,-- 

eggs. The fowlers, to whom the di-itrirt-; fr.-.p; •:.}»■•{ I,-, to - 
Eider Duck become a valuable prop-Tty, (v.rrv o;r v; 

and down, tbe egg.s being UMtd by tlu ns ha 'i i. • j>.; 

again lays, and her nc.st in like i-'. d' -.- * i! -ii. 

She lays a third time, tin? male .supplying r.n. *i <>;' hi; • »r,wn, ■. 
she can no longer furnish, and .‘ibe is’ then ail ,v,,-4 f.., r-af !■. 
young without molestation. 

Cobjmbidvs. — The Orclics and the Diver.'. <■<>;• •.til--:*.,- hi- - 
present family; and a glance ut tii-< atm-'-ved ■ ,..f t! ■ 



this and the prooeding group thamnv*] ^ ; p> 
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coasts, and Las occasionallj Leen met witL in summer. Like 
the Gannet, it is sometimes entangled in the nets of the fisher- 
inan ; and Mr. W. Thompson has related to us one instance in 
wnich a Diver, when thus taken, was found to have swallowed 
a hook, having doubtless been attracted by the tempting ap- 
pearance of the fish-bait. 

Alcidcs. The Guillemots resemble in many respects the 
Divers. We pass them by to notice the Puffin arctica), 
a bird common round our coasts dmang the summer months. 
Its most striking peculiarity is 
the bill, which has gained for 
it the titles of . “ Sea-parrot,” 
and “ Coulter-neb.” To this 
family belongs the Penguin 
283), whose singular 
plumage has been already no- 
ticed (ante, p. 287). The 
wings, so powerless for flight, 
are, however, most efficient as 
fins., When at sea and fishing, 
it comes to the surface, for the 



instantaneously, that no one Fig. 283 .— pengbin. 

could at . first sight be sure it 

was not a fish leaping for sport.^' The Penguin is not defi- 
cient in courage. At one of the, Falkland Islands, Mr. Darwin 
placed himself between one of these birds (Aptinodytes de- 
mersd) and the water. “It was,” says he, “a brave bu’d; 
and till reaching the sea, it regularly fought .and drove me 
baekwards.”t Similar. .intrepidity was evinced by some Pen- 
guins met with by Capitain Ross in the late Antarctic expedi- 
tion. The birds, from their great size, were named the “ king ” 
and /the “emperor,” for there were two species. But both, 
however, evinced equal hardihood, and showed their determi- 
nation to do battle for tlieir land of nativity, even when op- 
posed to British seamen. 

Pelecanidce . — The name of this family implies that it may 
be represented by the Pelican., We have but three native 
species, of which the most common is the Solan Goose (ante,. 
p. 291). The other two belong to one genus, and are known 



* Darwin’s Journal, p. 267. 


f Idem, p. 256. 
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The Cliinesc employ the Connunint in li h-f..', .t rb- .* 
placed round the neck of the bird to pn v. r.t ti; ' 
swallowed, and as soon as a snlliei.-nt tuisisb r r ■ !■■■' o'o* • i 
for its master the ring is reimived, and th ' bird rl: d ?. .■ f. •.!. 

on its own account. 

ZaridfV.-Thc Terms Gulls, and I’.-tr, 1; b ■! ev; b. tb ■ t r - 
sent family. The Terns are abo ealb d ad >v ‘ a t 

expressive of ea.se and rapidity of llc^'ut, and of ' ■ t 

bianco in other rc.^pccts. amont: widc’i th - I -d 
is perhaps the mo.st .striking (/Vy. ’JS!). 'I’n • r.; > ; -b 


a Cormorant has become aimo.^i, urn mo i • 

ing great voracity. The common t orinoraatf. i//' 
carho), when gorged with food, is to hutiian to,. 


lit! 



rip. 2sr-Ti-,ux. 

fish, and flying some yards above the water, del d,-." s- ^ d'. 
such quickness and precision as nuvlv to mi-.; l!. - 
their aim, ‘ ' d; ‘ 

‘Tm’ 1‘oweycr, better known than eiib .r tb- 
ott^i tribes. The marmer finds them in all v, ,,. .V. 

landsman who visits the coast cannot fail to remar!' til li- i j 
* llirowkllcs (k liter of the Frvtieli autlir.r,. " " 



BIEDS. 


363 


ful flight, the huoyfiiit ease with which they ride upon the 
waves, and the animation which they give to the scene. Per- 
haps few ordinary occuri’ences are more striking than what is 
termed a “ play of gulls when the bh’ds, having discovered a 
shoal of young fish, are swimming among them, hovering over 
them, uttering wild screams of joy, plunging down into the 
midst of the slaoal, and gorging their prey with riotous delight. 
This, however, is not their only food. The carrion and the 
offal of the beach are not less acceptable ; and two of our 
largest native species^ attack wounded birds, and will even 
carry them off*, before the shooter by whom they have been 
struck, can reach the spot. “When,” says Mr. St. John, “ I 
have winged a duck, and it has escaped and gone out to sea, I 
have frequently seen it attacked and devoured almost alive by 
these birds.”t 

Their voracious appetite occasionally brings them into peril. 
Thus the Kittiwake and other Gulls are taken at Ballantrae, 
in Ayrshire, by hooks baited with the liver of the cod-fish, and 
are sold for the sake of their feathers. In other localities the 
Gulls seek to diversify their fare in spring-time by visiting the 
fields, and picking up the g^ubs and worms which the plough 
brings to the surface ; and at Horn-head, in the county Done- 
gal, the Herring Gull [L. argentatm') is said to destroy young 
rabbits. J 

The precipitous cliffs, and the low lying ledges of rocks, on 
which the various species of Gulls build their nests and bring 
forth their young, are, in many respects, interesting objects 
for contemplation. At first sight all seems confusion, and the 
nests indiscriminately mingled ; but a little further examina- 
tion shows that order prevails amid the apparent disorder, and 
that each kind of GuU apparently gives a preference to a cer- 
tain situation. But these are not their only breeding haunts ; 
the little island in a retired mountain lake, and other island 
localities of a similar kind, are favoimite places of resort. In 
Norfolk, at a distance of thirty miles from the sea, thousands 
of the Black-headed or Bed-legged GuU (A. ridibundus, Fig. 

* The Great Black-backed (Lams mariavs'), and the Herring Gull (L. ar- 
ffeniatus). 

t Wild Sports of the Highlands, p. 216. 

t The principal points of information in this paragraph are derived from 
the MS. Notes of Mr. W. Thompson, which have been most kindly placed at 
our disposal. 
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associated with those harmless little birds. Their dusky 
plumage, diminutive size, their habit of running upon the 
sm’face of the water, and the circumstances under which the 
mariner sees them, account very naturally for the feelings with ’ 
which he regards them. Very differently are they viewed at 
St. Kilda, one of the northern islands of Scotland. There the 
birds are regarded as benefactoi’s, giving the means of light 
throughout the long nights of winter ; for so full of oil is the. 
body, that a wick passed thi’ough it will bum as if fed from ' 
the oil-reservou’ of a lamp. The usual practice of the inha- 
bitants, however, is to coUeet the oil by itself. Mr. John 
Macgillivray, who visited the Hebrides in 1840, states/^ 

“ the bird sits very close upon the nest, from which it will 
allow itself to be taken by the hand, vomiting on being 
handled a quantity of pure oil, which is carefully preserved 
by the fowlers, and the bird allowed to escape.” A. larger 
species, the Fulmar Petrel (Proeellaria glacialis) is even more 
valuable to the inhabitants of St, Hilda. “This bird,” » 
says Mr. J. MacgiUivray, “exists here in almost incredible 
numbers, and to the natives is by far the most important of ‘ 
the productions of the island. It forms one of the principal 
means of support to the inhabitants, who daily risk their lives 
in its pursuit. The old birds, on being seized, instantly 
vomit a quantity of clear and amber-coloured oil, which im- 
parts to the whole bu'd, its nest and young, and even to the 
rock which it frequents, a peculiar and very disagreeable 
odour.” Within the last few years only, according to Mr. 
W, Thompson, has the Fulmar been known to visit the Irish 
coast. The Stormy Petrel, on the contrary, is at all times to 
be met with on the western shores, and breeds on several of 
the islands which are washed by the Atlantic.f Mr. George 
C. Hyndman, who visited Tory Island, off the north coast of 
the County Donegal, found the Stormy Petrel living com- 
fortably in the Eabbit burrows, and there bringing out its 
young. After the hiuTieane of the 7th of January, 1839, 
Petrels were found not only in the central parts of Ireland, but 
even in the extreme east, having been driven across the island 
by the violence of the gale,J 

* Edinburgh New Phil, Journal. 

f W. Thompson’^ Keport on the Fauna, 1840. 

J W. Thompson, Note on the Effects of the Hurricane on the Lower 
Animals. Annals of Natural History. 
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that they will he .suhnu rged .'■o a.: to ! ' pro , h, i. 
mentary depo3it.”t This is ily ae,-. f r i e - 

consider, that, from the tuladar stru-tuio of i!-, - 
the quantity of feathers, tlu-ir bodi:- -. at,. t, , 

and most generally float on tin* snrr.K- of lit ■ t'o - 

rot away or are devoured. y»-t, amotig ik • f . ■ , f ti,'- 

London clay, and of the Paris lusin, are tb.>- ■ ,.f ... | :.g . 

6peeifieall3* different from any that now t xt .t. 

There is one species recently extiuot, bat k;, .-..o by t; ■ 
de.seriptions of navigaloiv about two eenttni-, i ./t ot, 
of the bodjy preserved in diflerout calKvtc-.u’, rvl ....'..i;!.' .. 
in the Britisli Museum and elsewhere. It v. a- h. i' - J> . ■' 
and was a native of the Slauritius. Ity 
Its weight, perhaps, forty.fivo or tiftv povinL, g- 'i -o ", 
so short as to be useless for flight. Much dl!r. re:,.j,- i>f 'd 
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lias existed among naturalists as to tlie tribe of birds to wbicli 
tbe Dodo should be referred. From the bulky figure some 
thought it resembled -the Turkey; while, from its hooked bill, 
it was thought by others to have belonged to the birds of prey. 
A recent examination of the bones composing the skull and 
foot, now in the Ashmolean Museum, in Oxford, has, however, 
proved that it is allied to the Pigeons, a tribe with which it was 
not supposed to have had any connection. Other birds allied 
in character to the Dodo inhabited the neighbouring islands of 
Bourbon and Rodriguez, all of which appear to have been 
sought for with uncalculating eagerness by the early colonists, 
and thus were speedily extirpated.^ 

We have mentioned (p. 257) that a gigantic reptile had 
left its foot-prints on the moist beach of the ancient sea. 
Similar testimony has made known the existence in former 
times of birds which have left no other trace behind. These 
foot-prints have been noticed in England, but more abundantly, 
and of larger size, in America, suggesting the idea of brnds 
possessed of dimensions far beyond those attained by any living 
species. The impress of the human footstep on the beach of 
that island, which Robinson Crusoe believed to be his own 
solitary domain, was scarcely more startling. Yet here, as in 
other instances, the marvel of the truth surpassed that of the 
conjeetm’e, 

Numerous bones were transmitted from New Zealand to 
England, which, on examination by Professor Owen, were 
found to belong to wingless birds of nine different species,t 
some of them of gigantic size. They were referred by him to 
the same genus, under the name Dinornis.X 

The annexed outline {Fig. 286) exhibits the figure of one 
of these birds, and that of a man, the relative proportions of 
both being preserved; it, thus furnishes an easy mode of esti- 
mating their comparative dimensions. 

The number of wingless birds, and the vast statime of some 
of the species peculiar to New Zealand, have suggested the 
idea, that the present island may be but the remnant of a 
larger tract or continent, over which they formerly ranged. 

* liTatural History and Osteology of the Dodo, Solitaire, and other extinct 
birds, by H. E. Strickland, Esq., and Dr. Melville. _ . r t. 

f Professor Owen’s Memoirs on the genus Dinornfs. Transactions of the 
Zoological Society, parts 3 and 4, vol. iii. 

:j; Literally, “ enormously large bird.” 
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“One might almost be tlisj)Osefl,” sap I’n.f -.ar ‘Mn 

regard New Zealand as one end of a nuj'uty v/av.- r,!' f h'- 
unstable and ever-shifting eriisl of the r.-.rfh, of v. hh h th/r 
opposite end, after having been lf)ng •niirfi rg' ], ! ar’.dn 
.risen with its accmniilaleil di'jin.ails in Xnrih Am r: -,-, -.h 

ing us, in the Connect ieut safid.-totic f.!; > f 'd' l!, - 

gigantic birds which trod its surfea-'' h- thri' it 1 t, > 

surmise that the interinediate ho ly of th” ! trai.v-.i w. al 
which the D/nornfs may have travrlh d b, Xi v. 1, ; 

progressively subsided, and imv/ li-.s lx i t;. - I’.: ;:;- 
Ocean.”'^'' 



Fit; Dn.o::’.!, f 

* Memoir on Binornis, jiart •!, v(j 1. iii. p. .".es, 

_ t This outline is copied, witli the Jaml 1 ^, 

Ins Picturesque Sketches of Creation; a Jii-hh- attr..;qv- 
volume. — V as Voonsx. ' 
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We have now reached the class which ranks as the highest of 
the animal kingdom ; and to which man himself belongs. 
Here only do we find organs especially adapted for supplying 
to the young, during the prolonged period of helpless infancy, 
that fluid nufa'iment, . to which we give the name of milk. 
This organization is so characteristic, that from the Latin 
word mammce, signifying paps or teats, is derived the term 
mammalia, the scientific appellation by which the class is dis- 
tinguished. Every animal that suckles its young may, from 
that circumstance, be referred to the present class. 

Circulation . — The blood is warm, and the heart, as in birds, 
consists of four compartments. The general arrangement of 
the arteries through which the aerated blood in man is pro- 
pelled, is shoivn in the annexed figure (287) which may be 
compared with Fig. 241, exhibiting the arterial system in the 
preceding class. 

_ “ Neither the circulation, nor the resphation are quite so 
active, nor is the animal heat quite so great as in the class of 
bh’ds.”* ■ . 

Eespiration . — All the mammalia breathe, by lungs. These 
are not attached to the ribs as in birds, but .are Suspended in 
a cavity at the upper portion of the trunk {thorax). They 
are divided into a multitude of mmute cells into which air is 
conveyed by the branches of the windpipe. In the annexed 


* Owen. 
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representation (Fig. 288) these air-tnbes are shown at one side, 
and the lung in its natiu-al con- 
dition on the other. The reader 
is thus furnished with the means 
of comparing these important 
organs in man, with those which 
have been already exhibited (Fig. 

242) as existing in hhds. 

Covering . — Wiile scales form 
the characteristic covering of 
fishes, and feathers of hhds, hah* 
may be said to he that of the 
mammalia. It is not invariably 
present, and it undergoes many 
modifications in its appearance. 

We term it wool upon the sheep ; 
the same material becomes spmes 
upon the Hedgehog, and “quills 
upon the fi’etful porcupine ” (Fig. 

289). It even assumes an aspect 
still more extraordinary, and is pig. 288.-AiR-Thjnxs, akd ; 
converted into bony plates in the lukgs of mak. 



Fig, 289.— PoEOUPiNi:. 


defensive covering of the Armadillo (Fig. 311). 

2 B 



iKTnoiJtrcrroN' to '/.>)' noar. 


Skeleton, — 13}’ far the "ro.at^r istimli' i- '>!' 1?; - 
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Monkeys, aU the extremities are 
shaped like hands, and are used for prehension as well as for 
locomotion. Jn the Bats, that part of the anterior extremities 
which corresponds to the fingers of the human hand, is 
enormously developed, and forms the bony framework of the 
wings (Fig. 334). In the Seals {Fig, 291), the extremities 
are converted into paddles •, and there are some warm-hlooded 
herbivorous animals inhabiting the sea, in which the hinder 
legs are altogether wanting. 



The number of vertebrse or joints in the spinal column 
varies much in the several tribes, the difference depending 
principally upon the presence or absence of the tad, and the 
varying number of its parts. A remarkable uniformity pre- 
vails in the structure of the neck. The short thick neck of 
the Elephant, and the long slender neck of the Grh’affe, contain 
precisely the same number of vertebr®, namely, seven. This 
is the invariable number, though there are a few apparent 
exceptions. The mammalia present in this respect a singular 
contrast to birds (ante, p. 282), and show how in the mechan- 
ism of the animal frame, similar results may be attained by 
the most opposite arrangements. 

Head . — The head differs greatty, not only in size and form, 
but also in what may be regarded as its appendages. The 
Tapir, an animal allied in many respects to the Hog, has the 
snout prolonged into a fleshy proboscis (Fig. 292), which is 

* For description, vide foot-note, p. 372. 
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capable of extension or contraction, but (bvi rr4 r.-t 
iukrument of prehension. 'JIjc Kb'pb.aih, <>u t^> < - 

A U'lff- tuffUUi'"! V. i' l! }\:i 

ri'm:ir!:alil>‘ f*ir its v,ir! -i |»)v 
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gret; (I('lic;U'y ran 
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a weapon which is found adhenn;; i» tie- o ’. '''U. 



from the slcull ; it is regarded as hair 


tt: 



Fig. 29i.— H ead of Heindei.'k. 
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from wliicli circumstance the animals of the \Deer tribe are 
termed Solid-horned Ruminants. The quantity of bony matter 
thus annually secreted is very remarkable. In the large 
extinct species, popularly known as the “Irish Elk,” the 
Antlers weighed from 60 to 70 lbs. and as in the existing 
males, were the growth of 
a single year. In the Ox 
and the Ooat {Fig. 295), 
these organs are formed of 
the elastic substance which 
we call horn, and which is 
analogous to that of the hair 
and hoofs. They are hollow 
within, cover the bony axis 
like a sheath, and “ continue 
to grow throughout life, hut 
only at intervals, depending 
upon the season of the year, the age of the individual, and 
the supply of food.”^' To these animals the name of Hollow- 
horned Ruminants has been applied; the bony core of the 
horns is , formed of cells, which communicate with the nose, 
and are thus filled with air. By this arrangement lightness • 
is added to strength. 

The tusks of the Elephant, though appendages exterior to 
the head, ai'e in reality a part of the dental system of the 
animal, and are the representatives of those teeth w'hieh in 
man are known as the cutting or incisors. “ They not only 
surpass all other teeth in size, as belonging to a quadruped so 
enormous, hut they are the largest of all teeth in proportion 
to the size of the hody.”t Tusks of the Mammoth, an extinct 
species of Elephant, have been found from nine to eleven feet 
in length, and one has been known to weigh so much as one 
hundred and sixty pounds. The importance of these tusks as 
an article of commerce may be estimated from the fact, that 
in 1737, an account was published of the Mammoth’s hones 
and teeth found in Siberia ; and of the uses to which the 
tusks were applied ; and “ from that time to the present there 
has been no intermission of the supply of ivory fmnished by 
the tusks of the. extinct Elephants of a former world.” J 

* Ogilby. Monograph of Ihe Hollow-horned Ruminants. Transactions, 
of the Zoological Society of London. 

f Owen’s Odontography. | Idem. 



Fig. 295.— Head or Goat. 
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There are eight on each side of the upper, and also of the 
lower jaw ; thus amounting in all to thu’ty-two.'*' 

A few species of mammalia, as the Ant-eaters, are entirely 
devoid of teeth ; in others there is a great diversity as to their 
number. The female Narwhal has two teeth, and both are 
concealed in the substance of the jaw. The Australian Water- 
rats have twelve. Most gnawing animals have twenty ; but 
the Hares and Habbits have twenty-eight. The Porpoise has 
between eighty and ninety, and the true Dolphins from one 
hundred to one hundred and ninety.f 

It is found that the arrangement of the teeth varies, accord- 
ing as the food is to consist of animal or vegetable substances, 
of soft flesh or horny covered insects ; of tender herbs, or wood 
of greater or less degree of hardness. Hence it is possible, 
merely by an inspection of the teeth, to determine, with con- 
siderable certainty, the diet, the habits, and even the general 
structure of most of the mammalia. J 

We never meet in nature with an incongruous union of 
parts. A Lion with the hoof of a Horse, could not subsist ; 



Fig. 298.— Skull of a Gnatting Avimal. Fig. 299.— Skull of a Boae. 


it would die of hunger from inability to seize and retain its 
prey. In like manner, a Horse, with the teeth of a Lion, 
would starve in the midst of the finest pastures, from being 
unable to crop and triturate its food. 

* Zoologists have adopted a formula for expressing the number of teeth 
possessed hy different animals at each side of the mouth, distinguishing those 
in the upper jaw from those in the lower jaw. The dental formula of man 
is written thus : — 

2—2 1—1 2—2 3—3 

Incisors ; Canines ; Premolars-r ; Molars ; = 32. 

2—2 1—1 2—2 3—3 

f Owen’s Odontography, 
i M. Edwards’ Elemens. • 
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Bearing tliesc fads in inin'l, .''ny u d 1 
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this matter should ho dearly ni:d' r,:f. ->!. "a - r-; • 
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portions of the frame infer the d/.-, ii*- .•.tra -tur-, i r.'-,- 
functions of all the n-sl, und di-. !;ri*'o th ,- o. :; 1'.'.; 
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Upon anotlier, is a principle that should ever he kept in vieiv, 
and with which the mind of the learner should become familiar. 
We have seen, that, according- to the nature of the food, there 
is an adaptation of parts both internal and external ; these are 
accompanied by corresponding habits. Hence the organs needful 
for the providing of food — or in other words, the teeth and 
the extremities — furnish, so far as external characters are con- 
cerned, a sound basis for classification ; and as such they were 
regarded by Cuvier. 

While, however, the system laid down by that distinguished 
naturalist, in the last edition of his JRegne Animal, is here 
adc^ted, it is not implicitly followed in every particular. 
Since the publication of that work, vast accessions to our 
knowledge of animals have been received, and impose the 
necessity of some changes in the classification. It would he 
contrary to the spirit of Cuvier not to concede what is thus 
demanded.* 

The following distribution of the inferior animals into ten 
orders, is that which is sanctioned by the writings of two 
British naturalists, whose o]nnion on such matters is entitled 
to the highest respect.f Man is also included under the dis- 
tinctive term applied to that of which he is the sole rej)resen- 
tative, thus making eleven orders in all. 

I. Bimana (two-handed) Man. 

II. Quadrumana (four-handed) Monkeys. 

III. Cheiroptera (Jinger-ivinged) Bats. 

IV. Insectivora (insect-eating) Hedgehog, Shrew. 

V. Carnivora (flesh-eating) Lion, Tiger, Bear. 

VI. Cetacea (whale-like) Whale, Porpoise. 

VII. Pachydermata (thick-skinned) Elephant, Ehinoceros. 

VIII. Euminantia (ruminating) Ox, Deer. 

IX. Edentata (toothless) Sloth, Ant-eater. 

X. Eodentia [gnawing Eat, Hare, Squirrel. 

XI. Marsupiata (pouched) Opossum, Kangaroo. 

It is quite impossible in any linear arrangement such as the 

* The principal change is the separation of the Bats (Cheiroptera)^ and 
the Hedgehogs, &c. (Insectivora), from Cuvier’s order of " Carnassiers,'” 
or flesh-eating animals, and the elevation of those groups from the ranks of 
Families to that of distinct Orders. There are also changes -with regard to 

the Marsupial animals. . o 

f Professor Owen, in Cyclopsedia of -Anatomy and Physiologj”, and H. 
K. Waterhouse, Esq., in'BIagazine and Annals of Hatural Histoiy-. 
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the arctic region, six hundred miles north of it, and described 
by Dr. (now Sir J ohn) Dichardson. It is equally distinct from 
that of South Carolina and Gleorgia, a territory about as far 
distant to the south.”* 

Our notice of the several orders of mammalia shall be com- 
menced with those which are lowest in the scale, and gradually 
ascend to man, gifted as he has been with dominion “ over 
every living thing that moveth upon the earth,” 


Oedee MAESDPIATA.— MAESUPIAL oe POUCHED 

ANIMALS. 


“ Deform’d, unfinish’d, sent before my time 
Into this breathing world, scarce half made up.” — Richaed III. 


The greater number of the mammalia are nourished prior to 
birth, by a network of blood-vessels named the placenta.'^ 
This is altogether wanting in the group now under considera- 
tion. While others do not come into the world until they are 
provided with all their organs, these are brought forth in an 
extremely imperfect state. The female in most instances is 
furnished with a peculiar pouch (Latin, marsvpium, a purse or 
bag), whence the scientific name for the order. In this pouch 
the immature young are received and nourished, and to it they 
afterwards retreat on the approach of danger. Certain bony 
projections, termed the Marsupial bones, are found in both 
sexes, even in those species in which the characteristic pouch 
does not exist. 

“The order Marsupiata,” says Mr. Waterhouse, “embraces 
a large assemblage of quadrupeds, amongst which are those 
animus familiarly known as Opossums and Kangaroos. At 

* Travels in North America, vol. i. p. 172. The extract is given in 
Berghaiis and Johnston’s Physical Atlas, from which all our information on 
the numbers and distribution of species is derived. 

f The mamTwaKa which are thus nourished are termed placental; the 
others the non-placental. Some naturalists regard this distinction of so 
great importance, that they consider the fr^vo divisions should rank as distinct 
classes. 
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tion. ^ Iminediately on the birth of the young one, the mother 
took it up in her fore-paws, opened the pouch with them, and 
deposited the young within. “ In five minutes she was jump- 
ing about the place as if nothing had happened.” 

Above one hundred and twenty species of Marsupial animals 
have been recorded, forming about one-twelfth of the entire 
number of mammalia. In size there is great diversity, ranging 
from a diminutive Opossum, which is little larger than the 
common Mouse, to the great Kangaroo f already mentioned ; 
and the disparity in eize is stih greater if we extend our view 
to extinct species, as Professor Owen, from the fossil remains 
of one brought from Australia, is of opinion that the animal 
must, when living, have been of bulk superior to that of the 
Bhinoceros. 

Some Marsupial animals are so inferior in certain structural 
peculiarities to the rest, and approach so much in these points 
to birds and reptiles, that they form a distinct section bearing 
a distinct name (JiIonotremata).X To this division belong the 



Fig. 301.— Oknithobtscus. 

* Proceedings of the Zoological Society, 12th l?ov., 1844. Letter from 
the Rt. Hon. the Earl of Derby, President of the Socibty. In the instance 
referred to, the period of IJtero-gestation was under one month. 

t Didel^hys pusilla. t Signifying one orifice or outlet- 
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first saw Harleq^uin escape from Ms pursuers by jumpiug 
through a picture. 

Passing by the family {Plidlangistidm) which includes the 
“Flying Squirrel,” we come to that of the Opossums {Didel- 
phidce). The Opossums are peculiar to America, and are 
found diffiised from the southern border of Canada to Chili and 
Paraguay. “ The largest known species scarcely equal in size 
the Common Cat, and by far the greater number, approaching 
more nearly to that of the Common Rat.” “ Their food con- 
sists chiefly of insects ; but small reptiles, as well as bii’ds and 
their eggs, are attacked by the larger species.” The feet - are 
shaped like hands, and the hinder feet are fui’nished with op- 
posable thumbs.^^ . . 

Some of the Opossums have no pouch,t or at least' this 
receptacle for the young is found only in a very rudimentary 
condition in certain species, and the young, which ^t first re- 
main firmly attached to the nipples, are subsequently carried- 
upon the back of the parent. Such is the case in the species 
represented in the annexed figure. [Fig- 303). It might puzzle 
us to imagine by what means the young could retain their 
places, while the mother was rapidly changing her position 

* "Waterhouse’s Mammalia. 

-j- From this circumstance they are included by Mr. Ogilby in the same 
order as the ISIonkeys, and regarded as belonging to that division to -which he 
has given the name Pedimana. 
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GeograiMcal Distribution.— On tliis subject Mr. Waterhouse 
remarks, that species of the same group most frequently have 
a wide range in tiie same, or nearly the same parallels of lati- 
tude; hut when the 
species are inhabitants 
of the high ridges of 
mountains they will 
follow the course of 
the mountains, though 
that course may be in 
the ojiposite, or north 
and south direction.” 

We learn from the same 
authority that the fa- 
mily of the Squirrels 
{Scmridce, Fig. 304) 
contains no less than 
153 species. Few are 
found in South Ame- 
rica; they are chiefly 
natives of the northern i^jg. 304 , — squirrel. 

parts of that continent. 

Two, or perhaps three species occur south of the equator, but 
on the eastern side of the Andes only. They also become 
rare in the southern parts of the eastern hemisphere. The 
family [Muridos) to which the E.ats and Mice belong, contains 
80G species, and has the greatest geographical range. That to 
which the Porcupine is referred (Hyslricidce) is, on the con- 
trary, essentially American. “Out of about eighty-seven 
species appertaining to this family, seven only are found out 
of the South American province, and these belong to the most 
highly organized divisions of the family.” The groups of 
islands comprehended under the term Polynesia, have no re- 
presentatives of the present order, except such as there is 
reason to believe have been introduced by shipping. 

If instead of considering the Podentia with reference to the 
great divisions of the globe, we limit our view to their distri- 
bution within the British Isles, we shall find that, out of four- 
teen species enumerated by Professor Bell, seven, or one half 
of the entire number, are absent from Ireland. This is a 
singular fact when we consider how small an arm of the sea 
separates the two countries- The annexed figure (305) repre- 
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could lay hold of the wishing-cap of the fairy tale, and desire 
to possess a chisel which would never wear out, and would 
never become blunt, we might suppose that the handle of such 
a tool would have in itself the means of secreting the iron 
and the steel of which the blade is formed, of welding them 
together, and of giving them at the :same time the needful 
polish and smoothness. And as such a gift would not partake 
of the imperfections of human workmanship, the new material 
would be deposited just in proportion as the old wore away, 
and the temper of the chisel woiild be neither too hard nor too 
soft, so that the edge would not be liable either to break or to 
turn, but remain at all times in working order. ' Such in reality 
is the mode of growth in the incisor teeth of the Eodentia 
(Fig. 298). New matter is ever adde^ at’the base, the tooth 
is ever growing, the enamel is deposited on the outer edge, 
the softer or inner portions of the teeth wear away, and thus 
the beviUed or sloping edge of these most efdcient tools, is in- 
variably preserved. 

Knowing these facts, we cannot examine the teeth of the 
Rabbit, nor of the common Mouse, without being struck with 
the amount of design they exhibit, the care for the wants of 
the animal which they manifest, and the perfection in which 
the continual growth compensates for the constant wearing 
away. And these ideas become more vivid, and the convic- 
tions to which they lead more indelible, if we observe what 
takes place in eases where the usual order of things is inter- 
fered with. “Wlien,” to use the words of Professor Owen, “by 
accident an opposing incisor is lost, or when by the distorted 
union of a broken jav/, the lower incisors no longer meet the 
upper ones, as sometimes happens to a wounded Hai'e, the 
incisors continue to grow until they project like the tusks of 
the Elephant, and the extremities, in the poor animal’s abor- 
tive attempts to acquire food, also become pointed like tusks : 
following the curve prescribed to their growth by the form of 
their socket, their points often return against some part of the 
head, are pressed through the skin, then cause absorption of 
the jaw-bone, and again enter the mouth, rendering mastica- 
tion impracticable, and causing death by starvation.” 

Hybernation . — ^We have in this order several examples of 
animals which hyhernate, or pass the winter in a greater or less 

Odontography, p. 411, vide also plate 104, Fig, 5. in same work. 
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If we should be inclined to question which is greater, the 
good or the evil of which they are the unconscious instruments, 
we must not limit our attention to one species, one couutrv, 
or one period, but let our views be wide, comprehensive, and 
■unprejudiced, ever bearing in mind, that after all, we only 
“know in part,” and “see as through a glass darkly.” And 
this considered, we shall probably arrive at the conclusion, 
that here, as in all other departments of nature, so far as we 
are capable of observing, there springs 

" From partial evil universal good.” 

In concluding our notice of Rodent animals, we may briefly 
refer to one or two well-known species. Professor Bell 
remarks, in treating of the Common Squirrel of England 
(Sciurus vulgaris ) : — “ The form and habits of this elegant 
and active little creature combine to render it one of the most 
beautiful and entertaining of our native animals.” In Ireland 
we are debarred from the opportunity of witnessing its gam- 
bols ; for in that country it is not now indigenous. There is a 
tradition that the Squirrel was common in Ireland before the 
destruction of the native woods. “ It was re-introduced a few 
years ago into the county of Wicklow, where it is said to be 
fast increasing in number;”'* and it abounds in some places 
in the counties of Longford and Westmeath.f 
, The fur of the English and Scotch Hare is well kno^vn as 
valuable to the hatter, while that of the Irish Hare is worth- 
less. It is only of late years that it has been ascertained 
that the difference is not confined to the fur, but that the two 
animals are specifically distinct and stiU more recently, 
Mr. W. Thompson has arrived at the conclusion that the 
Hare of Ireland is identical with that known as the Alpine, 
or varying Hare of the Scotch mountains, notwithstanding 
the great difference in locality and habits. In this opinion 
Mr. Waterhouse concurs ; so that it may now be regarded 
as an established fact, there are in reality but two species of 
Hares in these islands. 

The Beaver {Fig. 310) is an animal associated in our minds 
with the wondrous labours and social instincts which it mani- 

*■ Thompson’s “Keport,’’ 

' f My authority for this fact was the late Miss Edgeworth— or to use that 
name hy which her memory is endeared to the young, “Maria Edgeworth.” 

t Bell’s British Quadrupeds. Thompson on the Irish Hare. Transactions 

of the Eoval Irish Academy, vol. xviii. 

\ 
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any other part of the globe. They extend from the hanks of 

the Orinoco, through the whole of South America, and occupy 

the lower regions of 

the Andes, to the ^ 

same elevation as the 

Sloths, about 3000 

feet.^ Their food is .• 1 

partly of animal and \ 

partly of vegetable ^ !- i’;--; 

substances and fruits. .■■■ ' ^ .'■' 

One species known as ' ' pjg. 3 u.1aiiiAdili.o. ' " 

the Griant Armadillo, ■•' ■ ■ ' 

is more than three feet in length. The others are small in 
size, and compared with the remains of an extinct species, f 
now in the Museum of the College of Surgeons, London, are 
as diminutive as the existing Tortoises, contrasted with the re- 
mains of that colossal species already mentioned (ante, p. 278) 
from the Himalayan mountains. 

The Sloths (Brady pus), of which there are only four 
species, are found from the southern limits of Mexico to Rio 
de Janeiro.^; Their' food consists exclusively of leaves and 
fruits. The Sloth has been spoken of by natui’alists of high 
reputation as disproportioned in its parts, grotesque, imperfect, 
to whom existence must be a burden. Such opinions have 
been exploded by a better knowledge of the habits of the 
animal. It is not destined to live upon the earth, hut among 
the branches of trees, and not on them like the Squhrel, but 
under them. These things being known, its supposed defects 
turn out in reality to be perfections ; and aU its structural 
peculiarities but so many new adaptations of the animal frame 
to new functions, each declaring how presumptuous is man, 
who in his ignorance dares to question the consummate wisdom 
and perfection displayed in all the works of ISTature. 

We are indebted to the kindness of Mr. R. Ball, the zealous 


* Berghaiis and Johnston’s Atlas. 

f It is fully described by Professor Owen in a separate, memoir, and named 
Glyptodon, from the Greek Glyptos, sculptured; odons, tooth. Dasypus, from 
the Greek dasys, haif3'; pous, a foot 

J Bradypus, Gr. bradys, tardy, slow; pous, a foot, being nearly the same 
as the Latin term Tardigradiis, slow-paced. 

Some of the flesh-eaters being in the habit of rooting for their food, have 
been termed EJfvdientia, or diggers. These terms are not in all cases 
descriptive of the habits. 
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hy Mr. Ball at one of the cvcnini; im-.-tiiW'-' of'ih ■ .s v. h o it\ 
in Saunderx\ News-Letter, April lc>, iSU, -c! ’ ejw, L p-f - r p. * 

Sloths, recent awl fossil. 
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could not make his way through the sand time enough to 
escape before we landed. As soon as we got up to him he 
threw himself upon his hack, and defended himself in gallant 
style with his fore legs. ‘ Come, poor fellow,’ said I to him, 
‘ if thou hast got into a hobble to-day, thou shalt not suffer for 
it. I’ll take no advantage of thee in misfortune. The forest 
is large enough both for me and thee to rove in. Co thy 
ways up above, and enjoy tlij^'self in these endless wilds ; it is 
more than probable thou wilt never have another interview 
with man. So fare thee well.’ On saying this I took a long 
stick, which was lying there, held it for him to hook on, and 
then conveyed him to a high and stately mora tree. He 
ascended with wonderful rapidity, and in about a minute he 
was almost at the top of the tree. • He now went off in a side 
direction, and caught hold of the branches of another tree, 
proceeding in this manner towards the heart of the forest. I 
stood looking on, lost in amazement at this singular mode of 
progress. I followed him with my eyes till the intervening 
branches closed in between us, and then I lost sight for ever 
of the two-toed Sloth.” 

Among the extinct animals of the present order, is one whose 
massive skeleton has procured for it the expressive appellation 
of Megailierhmi.^' Its length, including the tail, must have 
been more than fourteen feet, and its height upwards of eight 
feet. The thigh bone was twice the thickness of that of the 
largest Elephant ; the fore-foot must have measured more than 
a yard in length, and more than twelve inches in width, and 
was terminated by an enormous claw. The width of the upper 
part of the tail could not have been less than two feet.f Other 
extinct quadrupeds allied to this in many points of structure 
have been discovered, and the group deriving a name from its 
colossal leader, is spoken of as that of ihe Megatherioid animals. 
Their structure and general habits are, most ably treated of by 
Professor Owen, in a memoir upon one species (^MylodonX ro- 
hvstus), of which the skeleton is now in the splendid museum 
of the College of Surgeons, “ set up ” in the attitude shown in 
the annexed figure (M'g. 313). 

In the course of this volume examples have been adduced 
of the exercise which the study of natural history gives to the 

* Gr. Meff'a, great ; tlienon, a beast. 

f Dr. Bucldand’s Bridgewater Treatise. . Tide also Penny Cyclopjcdia. 

J Gr. myle, a mill; oclous, a tooth. 
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“ From tte structure of tlie teeth he infers that both the 
Megatherium aiad Mylodon must have been phyllophagous, or 
leaf-eating animals whilst from their short necks, the very 
opposite extreme to the Camelopard, they never could have 
reached the tops of even the lowest trees. Cuvier had sug- 
gested that the}’' were fossorial or digging animals. Dr. Lund, 
a Danish naturalist, had considered the Megatherium to he a 
seansorial or climbing apimal ; in short, a gigantic Sloth. 
After a multitude of comparisons, Professor Owen rejects the 
explanation of all his predecessors. He shows that the 
monstrous dimensions of the hinder parts of the body, and the 
colossal and heavy hinder legs, could never have been designed 
either to support an animal which simply scratched the earth 
for food,- or one which fed by climbing into lofty trees, like 
the diminutive Sloth; and he further cites the structure of 
every analogous crea'ture, either of burrowing or climbing 
habits, to prove, that in all such, the hinder legs are com- 
paratively light. What then was the method by which 
these extraordinary monsters obtained then* great supphes of 

The hones which correspond with those termed in the 
human body* the hip-hones, were of enormous size, and were 
conjoined with muscular masses of unwonted force. “Pro- 
fessor Owen supposes that the animal first cleared away the 
earth from the roots with its digging instruments, and that 
there seated on its hinder extremities, which, with the tail,t 
are conjectured to have formed a tripod, and aided by the 
extraordinary long’ heel as with a lever, it grasped the trunk 
of the tree with its fore-legs. Heaving to and fro the statehest 
ti’ees of primeval forests, and wrenching them from then hold, 
he at length prostrated them by his side, and then regaled 
himself for several days on their choicest leaves and branches, 
which till then had been far beyond his reach. 

* They form the family Gravigrada, “heavy paced,” of Owen. 

f There is scarcely a doubt, that the tail of the Mylodon was supplied 
with an arrangement of arteries similar to that which is known to exist in 
the arm of the Sloth, and which serves to enable the animal to maintain 
without fatigue his position, when suspended from the branch of a tree, 
rhis is confirmed by tlie discovery by Dr. Allman, of a similar arrangement 
in the tail of the Armadillo ; and it is known that this animal can stand for 
a short time tripod-like, upon the tail and hind-legs. IMr. Ball, in the 
lecture referred to, regards this arterial arrangement as t\*pical of that which 
must have existed in the Megatherioid animals. 

J The substance of Professor Owen’s Memoirs on the Mylodon has been 
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I. {Camelus .) — “ The Arabian Camel (Djemal of the Arabs), 
from which the Dromedary is only distinguished by higher 
breeding and finer qualities — both being possessed of only one 
liump'^ — ^is a native of Asia, where, from the earliest ages to 
the present day, it has formed the chief means of communica- 
tion between the different regions of the East. Its present 
geographical distribution extends over Arabia, Syria, Asia 
Minor, to the foot of the Caucasian chain, the south of Tartary, 
and part of India. In Africa, it is found in the countries ex- 
tending from the Mediterranean to the Senegal, and from 
Egypt and Abyssinia to Algiers and Morocco. It is also very 
abundant in the Canary Islands.” 

“After the conquest of Granada, the Arabian Camel was 
introduced into Spain, by the Moors, and at that time it was 
abundant in the southern provinces, but'hs a species it is now 
extinct. The only place in Europe where this Camel is now 
reared is at Pisa,” 

II. (Auchenia .') — The Llamas, which have been justly 
termed the “Camels of the New World,” differ from the 
former from being of smaller sme, and in the absence of the 
hump. They belong exclusively to South America, and 
chie% to the western part of the great chain of the Andes. 
Unlike their Old World relatives who inhabit “Araby the 
blest,” and other sunny regions, the Llamas are found amid 
the bleak'"' and rocky precipices bordering on the limit of 
perpetual snow. 'Owing to the low temperature of Patagonia, 
they approach the vicinity of the sea. “From this they 
spread over thn elevated regions of the Andes, and in large 
herds attain, on Chimborazo, the limit of perpetual snow, 
which there reaches a height of 15,800 feet.” 

III. (JiloscJms.) — The Musk Deer are so called from the 
species whence the substance called “ musk” is derived. They 
are all distinguished by the absence of horns. Them habitat 
is the mountains of Central and Southern Asia. 

lY. (Cervus .) — The Deer combine in the highest degree 
the characteristics of elegance of form, grace, and fleetness. 
The Elk or Moose Deer of America {Alces palmata) exceeds 
in size any species now living. It was, however, ^ much sur- 
passed by that extinct species known as the “Irish EIk,”t 

* Tlie Camel with two humps is regarded only as a variety, not as a dis- 
tinct species. 

f It now forms the representative of a distinct sub-genus, and is named 
Megaccros Hibcrnicus, from the Greek mega, great*, keras, a horn. 
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a Rhinoceros, and other extinct mammalia of which they had 
been eotemporaries.^ 

Of the three species of Deer which are at present living in 
these countries, the Fallow Deer (Cervus damd) is that 
which is the common denizen of the paiics. The Red Deer 
{C. elaphus), which is the largest species, still exists in numbers 
amid the solitude of the Scottish mountains, and is not quite 
extinct in some retired localities in Ireland.f ' The Roebuck 
(0. capreohcs), which is smaller than either of the other two, 
is unknown in Ireland and rare in England, but is yet to be 
found enjoying a wUd life among some of the wooded moun- 
tains of Scotland. 


V. (Camelopardalis?) — The Glmaffe or Camelopard (Fig. 
317), of which only two species are known, is confined to the 
continent of Africa. It browses upon the foliage and tender 
shoots of trees, and has a tongue so constituted as to serve as 
an instrument for pulling them down, as would be done by the 
proboscis of the Elephant. 

VI. (Antilope ?) — The traveller among the Alps or the 
Pyrenees describes one species of this group, the Chamois, 
and the poets of eastern countries have celebrated the praises 

of another, the Gazelle (Fig. 318). J They 


may be regarded as holding their head- 
quarters in Africa. That continent alone 
has thirty-four species of Antelopes, while 
Asia has ten, Em’ope two, and America 
only one. The Deer and the Antelopes 
together, comprise more than half of aU the 
existing species of ruminating animals. 

Fig. 318.-GAZELLE. yil- (Copra.)— The Goats also are in- 
habitants of Alpine regions ; but while in 
this respect they agree with the Antelope, their favomite 
tracts ai'e in a different quarter of the globe, for the greatest 


number of species is found in Asia. 

VIII. (Ovis .) — “ Sheep, the most ancient of our domestic 


* Owen on British Fossil hfammalia. 
f Thompson’s Keport on the Fauna of Ireland. 

J “ Her eye’s dark charm ’twere vain to tell, 
But gaze on that of the Gazelle, 

It will assist thy fancy well; 

As large, as languishingly dark.” — B yhon. 
2 D 
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first penetrated the wilds and forests of uncivilized Eui’ope, 
discovered two kinds of gigantic oxen. That which they 
distinguished by its shaggy coat and mane, may be recognized 
in the still untamed Aurochs of Lithuania. The other is de- 
scribed by Cffisar as being “ not much inferior to the Elephant 
in size, and though resembling the common Bull in colour, 
fo'rm, and general aspect, yet as differing from aU the domestic 
cattle in its gigantic size, and especially in the superior ex- 
panse and strength of its horns.”^' 

Remains of both these speciesf have been found in England 
in the same deposits and localities ; and it is most satisfactory, 
as Professor Owen remarks, “ to find such proof of the general 
accuracy of the brief hut interesting indications of the primitive 
mammalian fauna of those regions of Emnpe which maybe 
supposed to have presented to the Roman cohorts the same 
aspect as America did to the first colonists of New England.” 


PACHYDERMATA.— THICK-SKINNED ANIMALS. 


“ Beside Mm stalks to battle 

The huge earth-shaMug beast^ — 

The beast on whom the castle 
With all its guards doth stand; ,, 

The beast who hath between his eyes 
The serpent for a hand.” 

Macaulay’s “ Lays of Ancient Eome.”! 


The animals of the present order are, in their generd habits, 
herbivorous. One of their most obvious characteristics is the 
toughness and great thickness of the skin, as manifested in the 
Hippopotamus and other species. Hence the name Pachy- 
dermata, signifying tliick-sJdnned, is that by which they have 
been designated. 

* Owen’s Fossil Mammalia. • ^ ' 

f A third species of smaller size has been found in England (vide Owen, 
p. 508), it has also occurred in Ireland. K; Ball, “Proceedings of the 
Koval Irish Academy,” January, 1839. 

I The author states in a note that Anguimanu, or snake-handed, is the 
old Latin name for an Elephant. Lucretius, ii. 538, v. 1302. 
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any now existing have been found both in North and South 
America. This cu’cumstance has elicited from Mr. Darwin 
the remark — “ It is a marvellous event in the history of ani- 
mals, that a native kind should have disappeared, to be suc- 
ceeded after ages by the countless herds introduced with the 
Spanish colonist.”-^ The wild Asses extend from Siberia to 
Egypt ; and the different species of Zebra [Fig. 321) through- 
out central ' and southern Africa, some inhab^tcing the plains, 
others selecting the mountains. 



Fig. 321.— Zebea. 

Having briefly given the geographical distribution of the 
leading groups of the present order, we turn to the Elephant, 
the “half-reasoning Elephant,” as he has been termed by the 
poet. We do so, not for the purpose of bringing forward 
anecdotes illustrative of his strength, docility, or sagacity ; his 
inoffensive habits, or his utility to man ; but that we may ad- 
vert to certain peculiarities of structure, and to the interest 
which attaches to him in reference to species which have passed 
away,' but which have left scattered over Europe the memorials 
of their former existence. 

. The food of the Elephant consists not merely of leaves, but 
of the twigs and branches of trees. It is needful, therefore, 
that he should have teeth fitted to grind down the woody fibre, 
and with some principle of renovation which would make up 
for the continual wearing away. The teeth are composed of 
three substances of different degrees of hardness ; the “ den- 

* Toyages of the Adventiire and Beagle, vol. iii. p. 150. 
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first tootli wears away, the second tooth is advancing forward; 
when the first becomes worn and useless, the second tooth 
takes its place, its former position being now occupied by the 
third tooth, which in course of time is carried forward to the 
front of the mouth, serves its distinct purpose, and when worn 
down is succeeded by that which was the fom-th. 

“There ai’e few examples of natural structures,” says Pro- 
fessor Owen, “ that manifest a more striking adaptation of a 
highly complex and heantiful structm-e to the exigencies of the 
animal endowed with it, than the grinding teeth of the Ele- 
phant. Thus the jaw is not encumbered with the whole weight 
of the massive tooth at once, but it is formed by degrees as it 
is requhed ; the sub-division of the crown into a number of 
successive plates, and of the plates into sub-cylindrical pro- 
cesses, presenting the conditions most favom’able to progressive 
formation.”* Another advantage is pointed out by the same 
high authority: — “ The tooth in front, which is pai'tially worn 
down, is fitted for the first coarse grinding of the branches of 
a tree; the transverse enamelled ridges of the succeeding 
part of the tooth divide the food (as it passes on towards the 
thi’oat) into smaller fragments, and the posterior islands and 
tubercles of enamel pound it to the pulp fit for deglutition.” 

It may readily be supposed that the number and thickness 
of the plates, the shape of the teeth, and the different patterns 
in which the enamel is arranged, form characters by which the 
teeth of the same species in Afferent stages of maturity may be 
recognized, and that they also furnish the means of separating 
those of the African from the Asiatic Elephant ; and both of 
these from that extinct species known as the' Mammoth (Ele- 
fh as 'primigenius ) . 

The teeth of the Mammoth, which are thus easily distin- 
guishable, are found in the superficial unstratified deposits of 
the continent of Em’ope ; and with them are associated the 
remains of two other animals, belonging to the present order, 
and now found only in warmer latitudes— the Hippopotamus 
and Erhinoceros. 

When such statements were first. made by Cuvier, it was no 
wonder they were received with incredulity; and that even 
when they were admitted, reference should be made to the 
Elephants introduced by P^uThus in the Eoman wars, and to 


* On British Fossil Mammalia. 
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Order CETACEA— WHALES, DOLPHINS, POEPOISES. 


“Part huge of hulk. 

Wallowing nnwieldy, enormous in their gait, 
Tempest the ocean : there Leviathan, 

Hugest of living creatures, on the deep 
Stretched like a promontorj^ sleeps or swims, 
And seems a moving land.” — Milton. 


In passing from one order of mammalia to anotlier, the scene . 
changes like that of a panorama. Erom the Pachydermata, 
living on the land beneath the burning sun of India or of Africa, 
we turn to the Cetacea, dwelling in the seas, and fixing their 
head-quarters 

“ In thrilling regions of thick-ribh’d ice.” 

These animals are distinguished by their fish-like form — their 
flat horizontal tail — and by the anterior extremities being in the 
form of fins. They were divided by Cuvier into two families, 
the herbivorous and the carnivorous, according to the nature of 
their food. The carnivorous Cetacea, to which our attention 
shall be restricted, are arranged in three groups, represented by 
the Dolphin, the Spermaceti Whale, and the Baleen Whale, in 
all of which the nosti’ils are situated on the crown of the head, 
and aet as blow-holes. 

DelphinidcB . — The common Dolphin (JDelphinus ddpMi) is 
occasionally naet with on our coasts. The very name is asso- 
ciated with classic fable,^ and with the splendid creations of 
our own Shakspeare;t and its habits are such as to excite 
universal interest whenever they are observed. “ The exces- 

* Arion, having charmed the Dolphins by his music, was carried by one 
of them on its back. Amphitrite’s car is represented as drawn on the sea by 
a group of Dolphins. 

f The passage referred to is that in the Midsummer Night’s Dream : — ^ 

“I sat upon a promontoiy. 

And heard a Mermaid, on a Dolphin’s back. 

Uttering such dulcet and harmonious breath 
That the rude sea grew civil at her song.” 
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the whole animal, is pineipally dependent upon the immense 
quantity of spermaceti, which is contained in a thick dense hag, 
divided into compartments, and placed in the front part of the 
head. This substance, which exists in a fluid state in the 
living animal, is also found along each side of the back, and hi 
some other parts of the body.” 

The Cachalot reaches the length of seventy feet. In its 
enormous bulk, therefore, it equals or even sm’passes the 
common or Baleen Whale. Its strength is enormous. A single 
blow of the tail will dash a boat to pieces ; “ and there is a 
well-known authenticated instance on record of an American 
ship of large size beuig stove in and foundered by the blow 
inflicted by the head of an infuriated male Cachalot of lai’ge 
size.” Though small fishes have been found in its stomach, 
its prineipalTood is Cuttle-fish. 

Balcmidce . — The common Whale (Balosna mysiicetus, Fig. 
324) feeds, -as is well known, on minute crustacea, mollusca 



(ante, p. 175), and medusae {ante, p. 42). It is so greatly 
reduced in numbers in the Greenland seas, that Bafiin’s Bay, 
Hudson’s Bay, and other localities made known by the enterprise 
of British seamen, are now the principal seats of the “ fishery” 
— a term we would gladly change, as it tends to keep up the 
vulgar and erroneous idea that the Whale is a fish. Its affec- 
tion to its young, its importance to man, and the dangers in- 
curred in its pui’suit, are attractive subjects ; but instead of 
entering upon their consideration, we prefer devoting our 
limited space to points of structure exhibited in the T^ale, 
and, with some modifications, found throughout all the animals 
of the present order. 
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This remarkahle structui'e has another use ; it acts like a 
blanket, and, being a bad conductor of caloric, prevents the 
animal heat from being dissipated, thus enabling these warm- 
blooded inhabitants of the sea to resist the cold of the medium 
in which they live. Nor does its utility stop even here ; it is 
specifically lighter than the sea-water, and though its weight 
sometimes exceeds thh’ty tons, it does not act as an incum- 
brance, but in reality renders the animal more buoyant. 

Thus provided, the Eorqual, of ninety or a hundred feet in 
length, the largest of all Whales, and consequently of all ex- 
isting animals, can propel its enormous bulk through the water, 
or float at ease upon the surface. To such a being how ap- 
propriate and how beautiful are the words of Milton : — 

“ That sea-beast, 

Lewathan, which God of all his works 
Created hugest that swim the ocean stream : 

Him, haply, slumbering on the Norway foam, 

The pilot of some small night founder’d skiif. 

Deeming some island, oft, as seamen tell, 

' With fixed anchor in his scaly* rind. 

Moors by his side under tlie lee, while night 
Invests the sea, and wished mom delays.” 

Paradise Lost, Book 1. 

met with this extract, we had an opportunity of examining a Hj'peroodon 
or Bottle-head Whale, taken in Belfast Bay. One of the captors had 
inflicted a wound on the back with a hatchet, and the dark skin and light 
coloured blubber underneath we could compare to nothing but a newly-cut 
cake of caoutchouc. In firmness and elasticity, when pressed by the finger, 
the resemblance seemed not less perfect, 

» It is almost needless to say that the skin is not “scaly.” In the 
works of Gesner, 1588, there is the figure of a vessel anchored to a Whale; 
so that the poet has given expression to what was at onetime the current 
belief. 
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diet consisting partly of ilesli and partly of vegetables. In the 
seals, whieli ai’e aquatic carnivora, the body is fish-shaped, and 
the extremities ai’e modified in form, and present the appeai-ance 
of paddles, fitted to propel the animals with velocity through the 
water, in pursuit of their finny prey. 

The order presents, therefore, great diversity of form among 
its members, and includes a considerable number of species. 
They amount, aecording to Berghaus and Johnston, to 239, 
which are ■widely distributed' but are in general most abundant 
in tropical countries. They have been an-anged in five families. 

I. Fhocid(S. — The first is that of the Seals {Fig. 826). 



Fig. 326.— Seal. 


Like the cetacea, they are wanurblooded mammalia, living in 
the sea; but they are at once distinguished from them by the 
absence of the broad, flat, horizontal tail, the presence of the 
four fin-shaped feet, and other peculiarities. Their great haunt 
is the sea of the arctic regions, and the fishery, for so it is 
termed, is one of great value, both for the oil and the skins. 
The number of Seals annually taken has been estimated at the 
extraordinary number of one million.^ 

Bour species are known on the coasts of these epuntries.f 
The mos'b* common {Phoca vilulina) appears to be of a docile 
and gentle disposition ; its most usual length is from four to 
five feet. Other species are said to attain a length of fourteen 
or fifteen feet. 

in that manner. The cat and others Tralfc on the extremities of the toes, and 
are hence grouped under the term Digitigrade, Lat. digitus, a finger ; gradiis, 
a step. 

* Berghaus and Johnston’s Physical Atlas. 

f For details respecting their appearance and habits, vide Professor 
Bell’s British Quadrupeds : E. Ball on the Phocidfc of the Irish Seasi 
Transactions of the Koval Irish Academy, 1838. IFervould add Maxwell s 
Wild Sports of the West. Those who have read Sir Walter Scott’s 
Antiquary do not require to be reminded of the encounter of Hector 
MTntjue and the “ Phoca.'' 
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to, to use the words of Professor Owen,* the oldest species 
of mammalia now living on the face of the earth.” 

III. Mustelidce . — The Otter, the Weasel {Fig. 828), and 



Fig. 328.— Weasel. 


the PeiTet, are so well known that they may he enumerated 
as givmg, by the slenderness and flexibility of their bodies, an 
idea of the characteristic structm’e of the group. The Otter, 
which lives principally upon fish, has been taught to aid the 
fisherman in his vocation. The Stoat {M. emzwea), like the 
Alpine Hai’e or the Ptarmigan, changes the colour of its 
covering in •winter to a snowy white. The fur is then in 
that condition in which it is most valuable, the pure white of 
the skin contrasting with the deep black colour of the tail. Its 
unsullied aspect has even become proverbial ; in so much that 
,the “ ermined robe of justice” is regarded as sjunbolical of the 
mental purity of its wearer. The Ermine has been observed 
among ■the Swiss mountains at an elevation of 9,600 feet ; its 
habitation is above the lower limit of perpe'bual snow, and in 
the region of the Alpine shrubs.f 

lY. Ganido ’. — The vaiious races of the domestic Dog, in all 
climates the friend and companion of man, belong to this 
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broken and splintered, and bearing evidence of the action of 
jaws which, even in the more diminutive species at present 
existing, are known to be sufficiently powerful to bite off the 
leg of a dog at a single snap. From the facts which his 
researches elicited, Dr. Buckland infers, that the cave must 
have been for a long series of years the residence of Hyeenas, 
and^ that they dragged into its recesses the other animal 
bodies, the remains of which are found mixed indiscrimi- 
nately with their own. 

It is a strange tale that within the caves of Yorkshire, and 
other English localities, those powerful beasts had dwelt, and 
at night had roamed abroad and sought their prey; and no 
less strange are the facts brought to light by the examination 
of the remains of those animals on which they fed. They 
consisted of the Great Cave Bear and Tiger, the Mammoth, 
Pvhinpceros, Hippopotamus, the ‘TrishElk,”wild oxen of colos- 
sal size, and other mammalia belonging to an extinct Fauna.^!^ 
We speak of the brevity of life, but our language applies to '* 
tlie life of an individual. Let us expand our thoughts, and 
reflect on the brevity of life assigned, not to an individual, 
but to a species. Here several quadrupeds ai’e named, all 
large and powerful, yet not one of them has left a descendant 
among living tribes.f They lived their appointed time, per- 
.formed their allotted work, then passed away, and have been 
succeeded by other species whose structure is no less perfect, 
and who fulfil no less efficiently wdiat is given them to do. 

The question naturally arises, how the various members of 
the ancient Fauna came into one small island? The answer 
given by those who have most attentively studied the eHdence 
bearing upon the subject is, that these*countries were not at 
that time separated from the continent of Europe. The 
geological structure, the fossil remains, and the existing Flora, 
all testify the same fact, and render the conclusionirresistible.| 

* Of what geologists call “the newest tertiary and drift periods.’' 
f Mr. Lyell was the first to make known the remarkable fact, that 
the “ longevity of the species in the mammalia is, upon the whole, in- 
ferior to that of the testacea.” — ^Principles of Geology, vol. iv. 

j On this subject wei would refer to the original and valuable Essay 
of Professor Edward Forbes, in the first volume of the Memoirs of the 
Geological Survey of Great Britain ; to the Introduction to Professor 
Owen’s Fossil Mammalia ; and to an able review of thestate of our know- 
ledge upon the subject, in the anniA’ersary address of the President of 
the Geological Society, Leonard Horner, Esq. F.K.S.,19th Feb. 1847. 
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found in any part of Ireland. It has no external ears, and 
the eyes are so extremely minute that in popular language 
it is always spoken of as " blind.”=!< The broad forefeet with 
the palms tm-ned outwards, and so admirably adapted for dig- 
ging, are the most striking characteristic. The food consists 
of insects and worms, though vegetable matters are occasion- 
ally found in the stomach, because Moles gnaw the roots of 
j)lants for the purpose of extracting larvae and worms. They 
donotbecome dormant during the winter, so that the necessity 
of exertion to obtain the needful supply of food is continual 
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Fig. 333. Moj[,e. 


To the superficial obseiwer, the Mole — “ blind, awkward, 
and shapeless,” condemned to a life of toil in subterranean 
darkness — is an object of pity. To the naturalist it affords 
another proof “ of the wisdom and beneficence of the Creator, 
which can render a life so apparently incompatible with, 
comfort, in reality one of almost incessant enjoyment.” 

“Its feeding and its habitation, its wanderings and its re- 
pose, its winter retreat, and the nest in which its young are 
brought forth and nourished, are all so many calls for the 
most laborious, and enduring toil; but on the other hand, that 
toil is so amply provided for in the whole structure of the ani- 
mal, so exactly balanced by the strength and conformation of 
its limbs; that it cannot be considered as exceeding the health- 
ful, and even pleasm’able, exercise of its natural powers.” 

The words we have just quoted are those of Professor 
Bell. We use them because we would wish to introduce to 
the reader the complete and interesting ^exposition of the 
habits and economy of the Mole, given by tliat eminent 
zoologist, in his Histoiy of British Quadrupeds : from that 
work, by the kind permission of its author, our representa- 
tion of the animal has been copied. 


There is another species, T.caxa, in which the eyelids are closed; 
both are inhabitants of Europe. 
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is this effected — ■what is the mechanism by which the power 
of flight is given to the Bat? It is furnished with wings. 
Do they resemble those of the bird? They are altogether 
unlike, differing not only in the absence of feathers, but in 
their entire stnicture. In birds the feathers are principally 
attached to bones which correspond Avith those of our arm. 
But to compai’e the bones of the Bat’s wing with those of the 
human frame, let us suppose the skeleton of a man Avith the 
fore-arm gently prolonged, and the fingers about a yard and 
a-half in length. The bones would then form a framework 
analogous to that of an umbrella, and capable like it of being 
shut up or expanded. Let us suppose this bony frameAvork 
coAm’ed Avith some light and pliant material, Avliich is con- 
tinued between the legs and doAvn to the ankles, and Ave 
Avould then haA^e a figure resembling in the organs of flight 
that Avhich is in reality possessed by the Bat, and which is 
represented in the accompanying figure {Fig. 334). The 
bones of the fingers constitute the framework of the wing, 
and hence the term Cheiroptera,^' or “ hand-Avinged,” is that 
by Avhich the order is designated. The thumb does not 
partake of this extraordinary deA'elopment; it remains free, 
and is furnished with a hooked nail. 


If a Bat be placed on the smooth smfface of a table, its 
awlcAvard attempts at Av^alking [Fig. 335), give an idea of 
helplessness akin to that Avhich Avas suggested to naturalists 
Avhen the Sloth Avas seen upon the ground. Yet compassion 
in both cases would be alike misplaced. Each animal is gifted 
Avith poAA'ers of locomotion adapted to its Avants. The Bat can 
climb Avith ease the rugged and perpendicular surface of a 
tree, or can Avheel its flight in the air, though burthened witli 


one or two young adhering 
The use of the wings 
does not seeni to be 
limited to that of flight. 
They appear to be endued 
with a most delicate sense 
of touch, a sense, so ex- 
quisitely fine as to be af- 
fected by the slightest dif- 
ference in the vibrations 
of the air. . By the cruel 
* From the Greek Avords m 


its teats. 



Fig. 335.-^Bat AValki.vo. 

“ a hand” and “ a Aving.” 
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experiments of Spallnnz.ini, it. was proved tlitt FiOto o: pii. r i 
of sight could fly \vithnut striking ti:Min~t v/.dt ; or otipr 
objects, and were even able, to avoid comin-,: into couf.v.t r. if.li 
threads placed across the ap.avtmont.s in \.\rv>n-. iWv'^-U'yu-.. 

Many tribes of Bats have curious bv.f.like appnd ■ i:t. )n 

the nose {Fig. 830), and these are snppo.-'d to 0.- org ui '. of 

r. sense of snn-U not 
ceptibb'. ']1ic pr.vn'-' or 
ab'cnce of thi i b-.’.f h!.*; orgitr:, 
and it.S variou". o-. 

supply rritnr.di 't.; r. g • ' I 
oxtenv:'-! ch:*.ra''.‘.‘T f ir lU .'nhu- 
ting th(::'.>- iuiiiu'd '. in.to nP. 

groups. In t'io: tru • I’- ‘.t . v-h; -'i 
are cominou in th-- ■ • c ; 
these l'-di:t,tfd e.pp- t; t • a; .' 
altogetln'r wanting. 

Only thrf- specie',, of B 
have as yet keen reirofd.'.l a-: 
nalivo.s of Irele.rjd;''- v. nil- 
eighteen are kfiO'.vn if> ih-- 
sister country. In tropical countrle-; the nuruh r t : tan -h 
more considerable, some spccic.s living up >ti isi .. <;t.n r.e, I 
some on fruits. There are in all gib spe.-if 
The teeth of the Vampire Bat are e.’chihitrd iji the fu.-.n - “e-l 
figure {Fig. 38 7); and witli such weapons it is to ■ 




Fig. 337 .-~Skdll Tcktii oftus V.oii-ibs: int.f 

how they can inflict a wound and suck the blood. But th ■■ 
powers seem to have been much c.xaggernted. Mtsl) nwio 
m speaking of the Vampire Bat of South Amovieo, which h >tc 
the horses on their witliers— » Tim injury is goiu-rully not .s 

^ Thompson’s Report. A fourth Is wul to Imvo heen sine-.- teo.,,h.--. 
t Fig. 337.-0, proWo of tliQ licaa ; b, front view of h.icn.ar an 1 c ua.-i .- t-.-- !h. 
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niucli owing to tlie loss of blood as to the inflammation 
which tlie pressure of the saddle afterwards, produces.”* 
Some Bats are of considerable dimensions. There is one, 
species in the island of Java (Pteropus Javanicus), the ex- 
panse of whose wings is so much as five feet. It is probable 
that some of the large Indian Bats, with their predatory 
habits and obscure retreats, may have suggested to Virgil 
the idea of the Harpies, “ which fell upon the hastily-spread 
tables of his hero and his companions, and polluted, whflst 
they devoured, the feast from which they had driven the 
affrighted guests. ”f 


Oedeb QUADEUMANA.— monkeys. 


“ Meddling Monlcey — ^busy Ape." — Shakspeake. 


Those who have visited a zoological garden, or a well-stocked 
menagerie, cannot fail to have been amused at the freaks and 
gambols of the monkeys ; and after watching for a time their 
agile movements and gi’otesque attitudes, must have been 
struck with the peculiar formation of the extremities, both of 
the feet and of the paws. The feet are not shaped like ours, 
but resemble hands, being furnished with fingers and with 
thumbs. In fact, they do not perform the functions of feet 
only, but of hands also. Hence that order to which the 
Monkeys belong is termed quadriimana, or four-handed. 

We are not, however, to suppose that eveiy individual 
belonging to this group possesses both on hands and feet a 
thumb which can be applied or opposed to each of the fingers. 
The American Monkeys, for example, are by this single cir- 
cumstance distinguished at once from those of the Old World. 
They have the full power of using the thumbs which are on 
the feet, but not those which are on the anterior extremities. 
By such differences, and by those in the dentition, the pre- 
sence or absence of cheek pouches, and other peculiarities, 
the order is subdivided into families, genera, and species. 

We shall, briefly notice the Lemurs of Madagascar, the 
Monkeys of America, and those of the Old World. 

Voyages of the Adventure and Beagle, vol. iii. p. 25. 
t Bell’s Quadrupeds, p. 9. 
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“ The Lemurs," snys Mr. Bentmtf.. “ nv(' r.!l {in.f.irp'.-! nf 
Madagnscfir, ami one or tw/) smallor Lland*. jn it./, j )••>»! r- 
hood. "We know but. little of flimr Imbif.s in a -it, its; fU' n ’.t-nn-; 
blit they are said to live in large baml-; ii|':in rln- tn’.- f-'i iting 
principally upon fruits; ami tln'ir eonfnrin ifion r*-i!‘i>*r-. tbli 
account e.xtrerncly ])robable. 'riiey ar-' ultu!) .t » qfi lUy ’ 
with the lifonkcys, but are nnmh mure gf'ntb- {.ual p -.t,-. 
in their dispositions.”-'- It v/tU b-- '•e--u, iVcen tin' A- 'erri. 
panyiug figure (Fy. !]38), that both extivmitie'. are, furi'.i .h.-d 



Fig. 338,— WaiTc-rit<\>TEP Ltutn *?,i) jth Yfa■.^Q. 


with a thumb, which acts 
the fingers. 


in n divoction opposite to that of 


* Gardens and Menageries, vol. i. p. l-H, 
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111 this respect they contrast with the Marmozet or Oustiti, 
one of the American Monkeys, whose thumb, as exhibited in 
the annexed figure {Fig. 339), acts in a line with the other 



Fig. 339 .— Odbtixi. 


fingers, and whose nails are particularly sharp and crooked. 
Its principal habitat is Brazil. Other species, known as 
Howlers, Spider-monkeys,. Weepers, and similar names ex 
pressive of peculiarities of structure or habit, are scattered 
throughout the -svarmer portions of the American continent. 
In the midst of the trackless forests lying between the Oro- 
noko and the Amazon, they are particularly numerous, dwell- 
ing amid the branches of the trees, and adding insects, lizards, 
the eggs and young of birds, to their usual food of fruits and 
vegetables. In many of them the tail becomes an instrument 
of prehension {Fig. 340), by the aid of which they can pass 
in security from tree to tree, orswing in full activity suspended 
from the branches. For all animals which have opposable 
thumbs upon the feet, but not on the anterior extremities, 
Mr. Ogilby proposes the term Pedimana, or “foot-handed.” 

The Monkeys of the Old World, like those of the American 
continent, are limited to the torrid regions, and are therefore 
natives of Asia and of Africa. To this there is only one 
exception, a colony of the Barbaiy Baboon {Papio inuus), 
occupying a part of the rock of Gibraltar, and appearing to 
flourish in the elevated solitude of that.mighty fortress. 

In Asia there are species which are not only free from 
molestation, but which have been deified by the Hindoos. 
“ Splendid and costly temples are dedicated to these animals; 
hospitals are built for their reception wdien sick or wounded; 
large fortunes are bequeathed for their support; and the laws 
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of the land,^Yhich comp^«n<^ ' 

trifling fine, aifix fhe punishment ut efi nth .n ^ ^ 

of aMonhey.”- The species thin; relorn d to, tii. 


, 1 
'• l 



Fi'r*. Cto.— '\V(t!Tr*TJ!nrMT?t> 


or Hoonumnn, though a native of the imt pLiiu ; of In !•. n 
is found on the Himalaya Mountains, ^ o hn'i'-v tit - v. > ' I 
extends, or to the height of thirteen thoincinil f ' et. ^ 

The Monheys {Siiiiiadtr) of tlie Old World a:-.- ds 
guished, in common phniseologv, hy the name-, cd' A 
Slonkeys, and Baboons: “a division which has ihr r Uf i*. 1- 
vantage, seldom altcndnut vipon mere jtopnlur clas-.i'.i 'i'ii ei''. 
of being in perfect accordance with setemUie pri;;.-ip!<,'s, 
founded upon the structure and habits of the muncd'..' 

TheBaboons have capacious receptacles. or chc< l; p lu.-ti,. ,, 
in which they stow their food. 'I’licy hav«; (ni th<- Ins’. 1 r 
extremities hard places, or, as they are teniU'd, ca-h^r': /, 
which are not covered with liair; die tails are slmit, or ru. 

* Library of Entertaining Knowkdi^o. Natural llistorv <'f 
Opossums, and Lemurs, vol. i.— A most entonaihiu'^ "and raiiMi !.’ 
work, to wliich we refer llio reader for details whicli are iticu'.i!!. itlMe 
witli our limited plan. 

• t Bergliaiis and Johnston. 
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duced to tubercles, and destitute of all muscular power. The 
Baboons go on all-fours, live among rocks and mountains, and 
in some cases, when they associate in troops, are more than a 
match for the fiercest beasts of prey, “ They are arranged 
in two genera [Papio and Cynocephalus), respectively confined, 
with one or two exceptions, to the continents of Asia and 
Africa.” “ The lofty mountains of Abyssinia and of South 
Africa are tenanted by numerous troops of these animals 
(Cynocephak), which even appear to prefer the more rigorous 
climate of these elevated regions to the hot and sultry forests 
of the lower plains.” 

Tlie Monkeys also have cheek pouches and callosities, but 
their tails are long and muscular, and they are pre-eminently 
a sylvan race. They walk on all-fours, and their long tails 
become powerful and efficient instruments in guiding their 
movements, and in maintaining, like the pole of tire rope- 
dancer, their equilibrium during their rapid and varied evo- 
lutions. The face presents in different species a great diversity 
of colom', being white or black, blue or red, flesh or copper- 
coloured; and, added to their grimaces and imitative pro- 
pensities, gives to them in our 
eyes the fantastic appearance 
that has become proverbial. 

The Apes have neither tails 
nor cheek pouches; and the 
callosities mentioned exist only 
in a rudimentary form, or are 
altogether wanting. Their pace 
is semi-erect, and in their 
native woods they walk on two 
legs even along the branches, 
their long arms compensating 
for the want of a tail in steadying 
and directing their motions. 

With the exception of the 
Chimpanzee of Western Africa 
(Fty. 341), they are limited to 
the great islands of the Indian 
Ai’chipelago. The various anec- 
dotes which are related of the 
Chimpanzee and the Orang 
Outan evince on the part of 
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these animals a superior dourer of inff'IHp r.'v r.;: I ft 
In them the piiilosopher will find th»' nrnr--:^. 
man, both in mental characleristif--; nsid hodily s 'jiti.pirtifi iT!, 
which tlic lower animals are pr’nnit^-d t ) nt.t.asr!; w f. v- .!; 
and impassable is the barrier of 5vpar.ifio:i, ^ 

The Monkeys, so fares tiny are kfiowo at the prr -'n?. 
contain in all 170 species, formiiiit tin- om- tiinth of rU 
mammalia. Their fossil remains h:\v,- b.-.-n f>nfi t tt; - 
in India, and in South Anteriea. 'rh-y b. ’.’.y n.l •> I' t.-ut-rr I 
in England; so that tbero is no doubt th:’.?. v. In-rs tb. • i-Ar.:-, ■ 

was suitable for the Crocodiles and 'rurtb- ., vdio . • r- e.; 


occur in the London clay, and for the grov.tli <>i t/m- c,- - t 
tints and spices found in the I^le of b>b. ppv,it v. -, ; 
ciently warm for these fonr-hiunU-d rnatutn/tH?. ^ to i i j y 
their arboreal life among the branebe-.. 

To the classical scholar the present order i . <b- ■ rvh-.y i>f 
notice, as having given origin to the nncleiit ticiio’i of . r 
pygmies, and other .supposed tribes oflmm-m nnoi-.r. -:- 


Onnr.n BIMANA.— M.\N'. 


*‘Two of far nobler cr.-et ais'l 1 1'!, 
Godlike erect, nUh nuth's- leoiour • In!, 

In naked niaje.«ty r -s-m’d bod-: of i-,!!; 

And worthy reem’d; for iti th-.-h 1 divinr 
Tho image of their ghittou.-) Maker .-.h'-f; •• " 

r.v.1- .vnf-;!: 


Milton, in tlicsc lines, has described witli the ttuthfiili.e-, • ..f 
real poetry one of the most striking o.vternal charueterl .ti i 
of man — ^his erect gait. The zoologist points to th- hine.an 
hand as presenting another mark ofdistinction. In mar- tody 
can the tlmmb bo applied with sncli precision and j...v,a.r to 
each of the fingers as to seize the most rnimit.- obj.i:-ts. S.> 
much superior is it to the anterior extremity in .'.brnk-H -., 
ttiat Sir Charles Bell remarks, — “Wo ouglit to {l- iuio th- 
hand as belonging exclusively to Iilun.”i Of all anim.-U tho 
term Bimana, or two-handed, is applicahlo to U-m ulotio. ’ Uo 

Oryt-nfs Fe.«il Mamnnlia, p I. 
t BridgewaU-r 'I’reati----. p IS 
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stands in tlic scale of the nninnsl rr- atiMn r 

proacliable, gifted with dominion ov» r*‘ !ri'' ' n! t!. 

the fowl of the nir, and the ih-di of^tler ? -a, ar: ! v-hat 
passeth through tluj paths of the -'••■a,” 

It forms no part of our de-ugn to etd- r into Mi ■ t .itc.;- 
tory of Man. We would only point to tie- ?•!.•. -e h ■ o-.- 
to the external charactemtic. hy v hieh h- i-. d; 
and to the hidden wonders in hi-> h t.'iilv trar;; • h.: th 

of the anatomist lias revealed, in th-' :.tru ti;:- • of t;,; ■ 

{Fig. 2SS), the circulation of tin- h! ) sd (/y;. 2oT;. 
arrangement of the nervous sy.-.M-m (/Vy. lit!.!) Vd- I 
to the philosopher to speak of th“ triumph mir- 1 
feiTing on inanimate ohject-. povo-r.,; • nrp th"-,.- of t;.'- 
fabled genii of the East; ivmvcyiug the !!!tec''h'if: g- of j ! -ei 
with a speed outstripping thatofth.e win'!;; I m.'o-iiieg to 
the eye in the starry heavens glorie-. to v. hi'di th ■ iii.-h h.eo 
ginings of the poet had never ■o.iri-d. We pre.i;;:: - i. ,t to 
enter on the still nobler proviiuv of th-- m or th - 

But we would remark that, in pn.p,,rt:T.i to th- hi..;!, pri^i. 
legos with wliich iMan has been endov.- d, i: ti;.- r> -po,; -.•’.■•ilty 
to employ aright the t.alents c<.nnmitt.d to Id.-, tn;-,!:. .'.n ! 

among the fitting and projier us--.', of hi . pov.er th - >■;. * ejr 
to know something of the work.-^ of crer.ti .n hv v. hi i !. • i.-. 




surrounded should liold a foreuio t pla’v. 

The study of the living tribes hy whi-di th - i a.rth ar; 1. ll.-. 
waters are peopled, forms one d-jartm tit of t!;-'.t ef 

mental culture, to which every man, in evi-rv e-.t, lit: o. of ti'’-, 
should be subjected. Such study train-. uuV p-.-re-u t:*,.- f; -ul* 
tics to action; leads us to compare, to di-.-riminat.-, to n'-e. -' 
ralize, and to make the accpiisition iif one truth, th - in , of 
ascending to another .still more compreh'-n-.lve. It -i 

pleasant and profit.ablo companions luuid the .'-.htu ! • 
shore, the dell, or the mountain; l.ring-i us u rich h-ri’,!.--- of 
cheerful thoughts and healthful oecupalions; wid, u!,,,,vo -Jl, it 
teaches us to see the hcncficenco of tlu- flniuT Fn: l (‘ai -.n 
even in the humblest of the creature? which Jh; hath m d.-. 



GLOSSARY, 

OOKTAISIKQ ' 

THE NAMES OP THE SUB-KINGDOMS, 
CLASSES, AND ORDERS, 

AND THE 

SCIENTIFIC TERMS OCCURRING IN THIS WORK.* 


Acale'pHjE, an order of rayed animals, well known by the name 
of Sea-uettlesi They are remarkable for their gelatinous 
structure and theii' stinging powers. From the Greek 
cJcalcphe, a nettle. ' 

Aoanthoptery'gii, an order of fishes, in which the dorsal fins 
are supported in part by spinous rays. Gr. acanthos, a spine, 
pteipx a \nng or fin. 

Ace'PHALA, a group of molluscous animals which, like the 
Oyster and Scallop, are destitute of a head. Gr, a, without; 
..Icephak, the head. 

Aerated, a term applied to water or other, liquids when im- 
..pregnated with air. 

AiRiAL Respiration, breathing which belongs to the air, and 
is carried on by lungs, as distinguished from that which has 
reference to water, and is effected by gills. 

AefFnities, a term used to denote the close relationship in 
points of structure existing between different animals or 
groups of animals. Lat. affinis, allied to, 

Agglu'tinated, having the one part united to another as if glued 
together. Lat. ad, to, gluten, glue. French, agglutiner. 
A.g'gregated, collected together. Lat. aggregare^to gather to- 
gether. ! 

Albu'aien, a thick glairy substance like the white of an egg. 
Lat. albus, white. 

* Some words, which strictly speaking are not scientific terms, have, by the 
advice of some experienced teachers, been introduced in the Glossary. And for 
the same reason the Greek words, whence the terms are in many cases derived, 
are given, not in the Greek characters, but in the ordinary Italic letters, the 
Greek upsilon being throughout represented by the letter y. 

2 P 
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AumeNTAKT CA^^U, pnrtof tli*' infr -.?!!;•> 

tllC food ytclditt" it=> Urtm*.!'.-*' t 

of certain vcs-ti-fs ti niU'ii r' 

nouriHliini’rit, 

Ambula'cka, a tenn nppHi 'I to t!)‘- r<‘-.v! < l' a', ■r.P-.r 
Star-fishes and H<'a I’r.-h'ui-, froui >. r-,-. 

to tllO Strai^tlt alh'V.H (>r nV>-!U:' '‘ to *'!•' tr: 
biilacri'.m, an aifey, n v,a!!.'. 

Ajjmom'TKS. a trrnnp nf charah-T-'d r''-. -li*., 

Cuttle-fish trihe, and now eetit-t. T;-. y t-- -.r •: 
hlani'O to coih-d .‘nakoi t!-.-- !■••.!, ae- I t 

Tiaino from a sirnihirity in th- ir {"rn; to ti. to - 
the fitatiies of di!i>it<'r Arnri-.'Ti. 

AjtJ’HJ'lilA, an <»vd' ror Itoj.tih -!, ^vhi.-h, hy ti- - f • - 
lunjrs and frilis at the rata;- tine-, ;.t j . 

fitted to Hvo (-ilher on lata! or it! v,a>.t- r. i'-c. o' 
havinc; a double nmnu'-r of life. 

AXAi-OtiOUF. a t<Tnv n‘o(i its Zc.'d'’'.;y to r 

between two ohjeeta, or oroup’S o*' ohj.-,-»-, a-, ti.-.*,; 
from the real striietural ri'latf.n-’tiip l-y e-! 

AA’AI.OGUI:, a term ctiiployt <I to de.no'..- t!;' 

exists between atl^Jn!vt^ in !v f'-'d e.n ».r- 

liviti!?. The reeettt ‘hell i-t r iM to 1- tie- :-.n 
fossil. 

Akai.YSI.S, tlie fenanition of a comp ej;] • fo.lv j.nt > t' 
parts of wlsich it 1' ti vr 

.si_:,mifying “ nnloo'-itio.” 

Avatomist, one who cuts up ' < t - rti' ; - < f t! 

frame, for the jairpno. ofi-itiser ai.''[!tiri:;y. or c rm.; 
to others, ti know!<-do,. of the ir stvi’-tno-. 


I 


i. 


Ammat/CUIXs, those extivinCy sm.-d! r,n!-r! -,!; id -!•. 
visible to the naked eye,— t?ee IMO': 

Am»i:li.a'ta, a class of artimh'it.d anita'’.!*. i;; v h. t!-. 
like that of the Karth-\vorm, is eo:;'.p- •. --i i>f e. 
rinp.s, Lat. auuuUi.^, a rinK. 

Ajt'NBi.ins, tlic inomhers of tlio tihow 'hi; • i,- ;, 

the same origin. 

AnnulOSU Aximai.s, tho'^e with the body forn;. -I of r. : 
rings. Lat. aminlua, a ting. 

AJTOMOli'iiA, a section of crustaceons atsititr'ds, di-tit'.gti; '!■ 
the Hermit Crabs, i;\- tlio ino-gniar foris! oi tho t.-.;. 
anomos, irregular, an'd oiira, a tail. 

Antei!IOi:, Lat. that which goes before. 

ANTEN'iNVE, the horns or feelers attached P- th" li.- i L tC 
and Crustacea. 


V !■ 






t ir. 


A'poda, without feoL-a]!plicd to fishes which, fit e i’.. ;. j ■ 
no ventral fins. Or. o, without, rio!!--. /-.-P.-. a f ot. 
ArPAitATU.s, the moans or instruments for circouti" a ei-rc - .n 
end. Lat. opparo, I propfire. 

Ap'teha, an order of insects incinding all tho-. which b\,. th- 
I'Ica, are destitute of wings. Gr, «, without, /crce.^', e. s*. m;V 
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Aquatic, belonging to or inhabiting the water. Lat. aqua, 
water. 

Arach'nida, a class of articulated animals, including Spiders, 

• Scorpions, and Elites. Gr. araehne, a spider, eidos, form. 

Arboreal, belonging to or connected with trees. Lat. arbor, 
a tree. 

Arborescent, growing like a tree. Lat, arhorescens, same 
meaning. 

Articula'ta, one of the great groups into which the animal 
kingdom is divided. It includes aU those orders which are 
distinguished by then jointed or articulated structure, such 
as Worms, Crabs, Insects, and Spiders. Lat, articulus, a 
joint. 

Ascedioi'ea, an order of Zoophytes, so named from their resem- 
blance in some points of structure to the “ascidia,” a genus 
of molluscous animals with a horny covering or tunic. 

Assimilated, converted into the same nature as another thing. 
Lat. assimilare, to become like. 

Asteroi'da, an order of Zoophytes. The polypes, when ex- 
panded,^ exhibit a star-like figure. Gr. aster, a star, and 
eidos, form. 

A'trophy, wasting from starvation. 

Auricles, two of the muscular cavities of the heart of man 
and other mammalia. Their form bears some resemblance 
to an ear; hence the name, from the Latin aims, an ear. 

Aves, birds; they constitute one of the classes of the vertebrate 
animals. 

Baleen, the substance commonly known as “ whalebone,” 
Lat. balasna, a whale. 

Barnacle, a common name for one tribe of the articulated 
animals, termed cirripeda, which ai’e found adhering to 
floating timber and the bottoms of ships. _ The common 
name is derived from the Saxon, beam a child, and aac, an 
oak, “ child of the oak,” thus expressing the belief as to their 
origin. 

“ Basin ” of Paris, “ Basin ”of London. " Deposits lying in a 
hollow or trough, formed of older rocks, and sometimes used 
in geology almost synonymously with ‘formations,’ to 
express the deposits lying in a certain cavity or depression 
in older rocks.” — Ltell. 

Batrachia, an order of reptiles, including the Toad and Frog. 
Gr. batrdchos, a frog. 

Biliary Duct, in anatomy, a canal or vessel through which 
the bUe flows. 

Bi'mana, the order of mammalia of which man is the sole 
representative, Lat. bis, twice, and manus, the hand, mean- 
ing two-handed. 

Bivalve Shells are those, like the Oyster and Cockle, which 
are formed of two parts. Lat. 6is, twice, valvos, doors, 

Brachio'poda, “arm-footed,” a class of bivalve molluscous 
animals, with long ciliated arms. Gr. bracliion, an arm, and 
pous, a foot. 



438 


r.i.n5c;Af:T. 


Br.ACiiYU'nA, a .cn'oup of cnistncoon^ nnitnal?. \\l- ^ 

the Crab by tliti .«horln<;^5 of tlo' tail. /-i-ii 
and otn*a, a tail. . 

BKiVN'ciilA;, tho .Kills or roapiratorj' firman ■i of li’.t-.-i r.fri oMi-r 
aquatic aniinal?. 

Branciiiai,, ofor bolouKiuK to tho Kills, _ ^ ^ 

BnA>’CniAn Sac, a chamb^r in tb<' trifii-Ab-d jo. -. v 

termed bcca\>se tbo idowl is tborr t-xp'i vl to tlv- 
tbo air contained in tin* reaavatr-r, ^ tL-^ 

interior sniTace of the cavity, {cvt. f>rty<-h.’i 

Bno^’C^^AI, Tirnr.?, tlm small bran-di.-i of tii- v 
hrojehn? (pronounced hntr'.fh^'), tlo* v/ind n':; 

Ba'ESUS, the silken fdax'S or ’“b'-ard" .‘■••cn in tt;o Me.-. :••!, a:; I 
other bivalve sbells. <ir. /-' m-,!-, fui - 

CADUCinnAN'CfllATZ;, a t- nn npj.!i--<l to tl;.M. ore-ip <>?' fCT til-: 
in vvhich (like the FroKl th*- '.tills aro f:->t {'••re.! •i-.t. l. -.t. 

cadncti.’i, perishable, l-ram'hhr, the '.till '. 

C.AI.CAUKOUS, composed in a 'tn-.ater or 1- 


...I . 




* (f. 


n d 


t ... 


■ (O’ 


Calloav, unfledged-, a term anph- d to the V'.-;:io llfl-. vrlo.'-t 
xvithout feathers. Lnc. Cfdi-ui, levro or bald. 

C.\T.onic, boat. Lat. caL>r. 

CaXIM: TkZ'.TIZ, the two ;.h.'irj>cd'_t--d te* th v. bi -b an- h.r:'--'y 
devclojicd in tbo do;t ntid otln-r c-troM'-ri-u-. i-.e.’mrd Lit, 
caniy, a doo, 

CAlt.vrACihtbo v.nnlte'l .shield or,».!e !l that (.‘•oteet-; t!."- i;ye" 
faco of tho bo<lv of the Torto!''--, <)r t7-,-d. e.; reptil-!, 


term is zilso applied to tbo unii-r eo-.o-ri:: .: i-f t; - i-.-!* d. ... ... 

CAitnoA'ATi: or Lt.nr, the <;he!iu.-id i>! e.-.t i-.eiLic i-.-id 
lime, a.'j exhibited in limeitiur- or chalk;. 

0.\ni)ON.vTi:n, combined wiiii c:trb<.«. 

Cahmi.ni;, a colouring .“ubit-uice t-i'n brilli '.at rcl. 

CAKM'von.t— CAIt.MVonor.', tenn-s app’.i d t> th-i-.e at'.i'e.-.-.f-! 
which, like the Ti'^er, have lerth !' r t!; j 

mastication of lle.sh. l,at, enro, ear,;!'-. S’ '.ri. i- 1 d 

CAtU'iLACilNOU.'J, consisliii'K of cartituite or k* '’ o; !e d t .. 
fishes that have the .skt-lebm of c.u't!i;e.:.-, n :t i>f b- b *-. 

CAUnAC, bcloneiuK to the tail. Lat. c..!-; i'i, a i.'.i!, 

Celt.iji,aii, composed of very miuuto c.-lb. L-’.t. 
littlo coll. 

Cement, a sukstanco omi>loyed in uniting b .dt ! t ■ r-.-tii -r. 
Lat. cocmenUtm, 

CErn.vi.o'i’O'DA, an order of molluscous anineds v.l.ida b-w.- 
their organs of locomotion arrauKed r"uud tb ’- h -'. !, ai m 
the Cuttle-fish. Cir. kt'jifuih', a head, uiel />i>e a ! »•!:, 

CeUvical, beloueinK to the neck. Lat. cen b-. lie- n-rk . 

Cetacea, one ot the orders of the inamnoili’.'.; it i'e.-iu ! -• th* 
dVhalcs, Dolidiins, and allied animal-*. Mr. a h '.h*. 

ClIEiKOTfTERA, the luimo ot the order of m;'.uu.'!a!ia -.hi’'’ 

thovavions specie.s of Ikats. The term is - -a/ ! ie,- th ‘ 
peculiar structure of iho wiiih's, which een-i-t eba ii'.'-idi;-;-,!' - 
^tended over hones correspondiuo to thooe of ri.- tbi -.a- 
w. cheir, a hand, pUron, a wiivk.’ 
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Chejiical, anything relating to Chemistry— that science which 
determines the constituents of bodies, and the laws which 
regulate their combinations. 

Chry'salis, the second or pupa state of an insect. Some species 
exhibit at this time brilliant metallic tints; hence the origin 
of the term, from Gr. chrysos, gold. Chrysalids is used as 
an English noun in the plural number, to denote more than 
one chrysalis. 

Cilia, minute hair-like organs, which in the infusoria and 
poh^is become important organs for locomotion, and for the 
capture of food by means of the currents caused bj’^ their 
vibration, Lat. cilia, eye-lashes. 

Ciliobrachia'ta. an order of polyps, in which the tentacula or 
arms, surrounding the mouth, are covered with cilia. Lat. 
cilium, an eye-lash, hrachia, the arms. 

CiLiOGRA^E, a group of rayed animals, like the Berde, in which 
the cilia become the organs of locomotion. Lat. cilium, an 
eye-lash, gradior, 1 advance. 

Cirri, the filaments attached to the jaws of certain fishes. 
Lat. cirrus, a tendril or curl. 

ClRRi'PEDA, an order of articulated animals, comprising the 
Barnacles and Acorn-shells. Lat. cirrus, a curl, and pes, a 
foot. 

Cocoon, the case or covering formed by an insect prior to its 
change into the perfect state. 

Coleop'tera, an order of insects. It comprises the varions 
tribes of Beetles, many of which have membranous wings 
concealed under the wing-covers or eljdra. Hence the origin 
of the term, Jcoleos, a sheath, and pteron, a wing. 

Comminuted, broken or ground down into small parts, Lat, 

• comminuere, to crumble into small pieces. 

Complicated, involved or formed of many parts. 

CONCHOLOGT, the department of science which treats of shells. 
Gr. Jcogche (pronounced conche), a shell, and logos, a dis- 
course. 

Concrete, particles united or coagulated into one body. 
Lat. concrescere, to coalesce into one mass. 

Concentric, having one common centre. 

C ONGE ALED, hardened or frozen into ice. Lat. congelare, to freeze. 

Congener, one of the same genus, but of a different species. 

Conglomerate, or Puddingstone, a rock composed of water- 
worn fragments of rocks and shells cemented together. Lat. 
conglomerare, to heap together into a ball. 

Contractile, having the power of drawing itself into small 
dimensions. Lat. con, together, traho, I draw. • 

Convoluted, Lat, convolutus, rolled together. 

Coriaceous, resembling leather. , Lat. coriaceus, leathern. 

Cornea, the anterior transparent pai*t of the globe of the eye. 

Corolla, the blossom or coloured petals of a flower. Lat. 
corolla, a little crown. 

Coruscation, a flash or sudden gleam of light. Lat. comscare, 
to flash, to twinlde. 
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aWSSAP.T. 


f. * I 


U-\^r - >!: 
tii^‘ 

t;\ • th, 


CnAMUM, tlio skull. Gr. Lrnnhn. , . 

Crepuscula'iua, n tonn t'> th« Rr:'. 

Icpicloptcrous iiis'x'ts thfil lly lu tho twiliit*''’.* i ri'^’ ^ 
Citium, twilight. . • , . . , 

CriN'OID. u famih' of Star-fi4u‘!> U'tu-'h a. r'- • *(- f.i> 

tho form of II lily, (Jr. /••i’/u'io, n no'i t 

Crustacea, tho class of ortirulatt'il atitmaj'*/ 

Crab, Lobster, and others po-MM'.-l of ?. .'.biaL.r nwr.-ir; 
Lat ernstn, n shell or hard over’m^. _ 

Ctenoid, u term applied to a pr»up of h-h-j !■. 

edges of tho scales sltnp-d lilco llie tr.-th. o; a. ?; 

Perch. Cr. ^■•''aes, a eo'nh. aval 1 ^ ^ 

CrCI.OP.UANClUA'TA. atl order orinoUu-.-."u-..f,:;::!i -..i-; <<f f,.' - C. - 
dihtlti'.;tu*hi'.l by he.vin tie’ {pH! yl .-y-;'-; 
tho lower od»e of the Lidy, i-.-i iu tho trap.-t. i.r, /.y',';;, 
circle, and bmacAee, o'dls. 

Cycloid, a tenn applied to a irroup of hd-'-i 
scales with circular or smooth ed-y-, lib- th-r.,- < 
ring. Gr. A‘i//.7y.'’, a curve, and ci'f •!. f a-m. 

CycLOS'TOMI, an order of eartilc'tinie.sa n-.:te!, V. ;.-: -h, 1;\ 
Laniprey.s, have a eireidar necith r->pal'l - of e..-fai;y 
snekor. Gr, lyMn>-, a circle, Hf.’l i'. tte 'C.b.. 

Cystic Entozoon, an internal para-.b. ^ r>-! -e.-.blmy d • 
cyst or hladiler. Gr. a hladd r. 

Decapitation, the .net of U -h-aditi .p i.at. /.be 7 H o--, to I •• 
Dec.VpODA, that divt-dou of lb.'* erii^ta.i'-- '/.I;' -h It; • 

Cral), Lobster, Crawfi-h, and oth rt b.avie..; ti-a f- t, 
di'7.-a, ton, atui pona, n foot. 

DEOLUrnTON, the act of HWaUo',viti'/. Lnt. <-b n' I -.1: - v, 
Dentine, tho bony Siibstamv f<.rmui;.c tie- ptan-l? ■.! 

of tiiQ teeth. Lat. dm'', a tooth. 

Dibuancuia'ta, a mnnerou-i fatully of Cutt! ■•■ft!b, t , •' ■; '■> 

comprising all species witicU ate furni-.b. 'I ir.;t t. ■ yi' !. 
DU'^XEliA, an order of ino'ets compo-i-d (jf tao 'aIo,' - d rii -u 
Gr. dis, two, p/cron, a wing. 

Diur'na, a term applied to b-pid.opttna.us inr-d.-. v. i:' •!: i!*; by 
day, as Duttcrllics. Lat. diamu-, belonging to tb. - d 
Dorsal, belonging to the back. Lat. dor.Mii::, the b ic,'., 
Dorsiiiuanciii.v'ta, u tribe of Anr.oU.t-i which ln.se il 
placed on tho back. liut. tlc! b i.-k, bn.’.r.-M. 

EcniN0DEli'it.\T.\, one of the order-i <.f radiat.-d aui;'; 
includes the Btar-fishcs and Sea-Uivbi};% 'I’b • t 
expressive of tlio aiipenranci' of tlx-ir integun-.-i-t, 
cchinos, a hedge-hog; niul derma, a skin, i.'i- e -sei ing. 
Edenta'ta, an order of mammalia, which cenuai-. •« il: - hd ith 
and Ant-eater, animals which are f-ither tlettitiiie. cf ti'etb, 
or have no incisors or cutting teeth. Lat. 
teeth. ■ - - . . a 

Efpete, barren, worn out. Lat. eiTaUt-t, or ib'.-;>\e,f 

past work. “ ■' • ■ . * 

Ely'tra, tho sheaths or wing-covers of coleypteryai ict-.rcls 
(Beetles), (^r. elytron, a sheath. 


Gr. 


* ! 4 

‘ 1 s 4 
:: t*: 
I* i s 
Viv, 



GLOSSARY. 


441 


Ejtamel, in anatomy, tie smooth and very hard substance 
which in Tarious forms is seen on the crown of the teeth. 

Enceph'ala, the group of molluscous animals which (like the 
Snail) are furnished with a head. The name refers to this 
distinguishing characteristic. 

En crikite,. a name given to the “ Stone-lilies,” or fossil remains 
of the crinoid Star-fishes. Gr. Tcrinon, a lily. 

Entomologist, one conversant with Entomology, or the 
branch of science treating of insects. Gr. entoma, insects, 
and logos, a discourse. 

Entomos'traca, a term given to the minute freshwater Crus- 
tacea and others having a flexible horny shell. ' Gr. entoma, 
insects, ostralcon, a shell. 

Ento'zoa, an order of radiated animals composed of what are 
called intestinal worms. Gr. entos, within, zoo7i, an animal. 

Epidermis, the transparent membrane that forms the covering 
of the skin. Gr. epi, upon, derma, the skin. 

Epizoa, external parasites; an order of Crustacea which par- 
ticularly infest fishes. Gr. epi, upon, and zoon, an animal. 

Erran'tes, a tribe of Annelids; their name denotes their wan- 
dering habits. 

Erratic, wandering, irregular; not stationary nor fixed. Lat. 
erro, I stray or wander. 

Esculent, eatable; that which may be used as food. . Lat. 
c-sculenta, meat. 

Euphonious, having a sound that is pleasing to the ear. Gr. 
eu, good or fine, and phone, sound. ' 

Exhumation, the. disinterment of that which has been buried. 
Lat. ex, out of, and humus, the ground. 

Exudation, the discharge of moisture fi’om a living body, by 
the pores of the skin. Lat, ex, out, and sudo, I sweat. 

ExuviiE, the cast sldns or shells of animals. Lat. exuo, I cast off. 

Farina, the pollen, or fine impregnating dust of the anthers of 
flowers, 

Fasci'cult, Lat. little bundles. -a 

Fauna, the animals that are indigenous to a certain country 
or district. The term is derived from the Fauni, or rural 
deities in Roman mythology. 

Filajient, a thread or' fibre; a long thread-like process. Lat. 
filum, a thread. 

Fission, that spontaneous division of the body which prevails 
in some of the infusory animalcules. _ / 

Fissiparous, reproduction by continual division of the body. 
It is observed among some of the Infusoria. Lat. jissus, 
divided, pario, I produce. 

Flora, the plants belonging to a certain country or district. 

Foliated, having leaves. Lat. folium, a leaf. 

Fossils, the remains of animals and plants found in different 
geological formations. JjsA. fossilis, anything that may bo 
dug out of the earth. 

Frond, a term applied to that part of flowerless plants resem- 
bling true leaves. Lat. frons, a leafi 
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FnuGi'TOnoTf?, frcdiri/r on fmit?, J,%t, fr.\ v’. fr*; ; ' i 

or corn, aiitl two, I ont. ,, i,.. 

FoK'coxt'M. tiio })on<.' oF a f-nvl laiotm fti th- tv. 

Lat/nrcif?'!, a little fork. ' • , 

Ganguox, n knot or ctitro of «-n-on<) inntt.r, An of'- -r, •.! 

Greek word. , , . , , 

Ganoid, a term ftpiilic<l t/i n o! f;'*',-", 

the shiniup; jippt'.'irnnce of ihinr rrnk-i. ‘ tr. >J f; r; . 

dour, find ti/m, fonn, . ^ 

Gastkiio'I’ODA, n ckinf of mollu'ea. v.iuc;< to- 

Snail) Imvn the Itnu-r Mirku-f of ti-. - l“>'!y m ■, •>. u;’. 
innsculnr disc, that M'rvj-s ni an in'.tnurof.t t >r , 'r<- ' >•: 

llonco the term “ belly «fiK'lftl.’‘ Gr. ;/ -'.'t''-'', th*' f a:.-. 


7>o!/.?, the fool. 

GDr.ATINOUi?, reboinblill" Jeliy. 

GK.MMi'l‘A1lOUi>, prodnriti>; lutd-i or y'-rt;-;. I*-.!;, o-f'r" ■■•. S '; 
and pcirio, 1 priKUico. 

GrMMUUi.i, little Koms or bud*, int. p--rr.rr.,':, a b': t. 

Genus — plural, pencr/i. Lnt. A : it <v ' 

fcpecies, or a crimp of fp<-, of fin in'lct.-rtnlt. 'Ae 
agrooinp in some c>itntn(<n clnractr.-J't; •. 

GEO.METni6', in nct-ordanee uith the n.i-t or ! ■ i / f 


geometry. 

Ge'hms, the jipparent fornmenc.-nn at or v.-ry <-'-.r?y ' i.y 

exi.stenee in animal 

GEOIiUf.i:, a little globe, loit. if.-'-'hi K 

Geottip, an organ situaled at the ni>;vT p-rt'e :: < f tf, - I<,ry;:,r, 
and at the baf-'o of the tojign '. t < r. </.■ t', *, tf - {> e .y 

6rau.ato'I!i:s, an <)rder of l.ini'i l.tMv.'n ly. “y. :•, ! ao'! 

romavkablo in general for tlie b-ngtli of t!e-G v-l.'. -lv 
gives thoin the appearance of tein-.; en 

grallcv, stilts. 

GlEUMlNi'VOROU.';, subsisting on gra-,-,. Lat. pAn '.'/’., gr-.-i a;e‘. 
voro, I devour, 

GnApmcAEjAvelldelineati'djfU-'icribc'lroas t->iv, tet,!. 'e.:;-'.! 
a picture of a certain yreue or inddf-nt. ( Jr. pc. I 

Geegaiuous, having the habit of Hviiig tn>,;. :h'’r m b ^ i-v 
herd. Lut. gre.v, prcpir, u ilork. 

GyiiATiON, a tCiniing or M'hirHiig round. L'.t, piro, [ 
round. 

Habitat, the locality or .situation in vrhieh ai! aidrinl b '.bit-; -‘i 
lives, 

Heetantboi'da, an ordorof Zoophytes, in wbicb the -Is in 
their expanded sl;ito resemble* eouipoujid {bisov; ;, bi... jS .. 
sun-flower .and niarigold. Or. Iwlm-i, lU<' sun. a. a 
flower, and enhs, fon’n. 

HEStir'TEBA, an order of fouv-winged i«^>‘ct->, iMiupri-ii-g tb • 
Field-Bugs, the Gic;ida, and other.-:. The’v.iii '-i' or.' 
memhranous, and partly of n tf.ugher mat. fial. u n.-.-o'. 
linrity Avhich has suggested tlio name. Gr. /lant, b.alf' ii.-d 
pteron, a wing. 
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Herbivorous, livingr upon herbs. The Herhivora are those 
animals that feed on herbaceous plants. Lat. hcrlya, an 
herb, and voro, I eat. 

Heterogeneous, of a different kind or nature. Gr. heteros, 
different, and genos, a kind. 

Hexagonal, having six sides and six angles. Gr. hex, six, 
gonia, an angle. 

. Hu'jierus, the bone between the elbow and shoulder. 

Hujiours of the Eye, the transparent portions consisting of 
what are termed the “watery,” the “crystalline,” and the 
“ vitreous ” humours. 

Htbbr'nate, to retire into close quarters during the winter 
season. The Dormouse and the Marmot furnish familiar 
examples of hybernation. Lat. hyhernus, belonging to 
winter. 

Htdroi'da, an order of Zoophytes ; so called from their resem- 
blance in some particulars to the fabled Hydra. 

Hy'drogen, a gas forming one of the component parts of water 
and of atmospheric air. Gr. hydor, water, and gennao, I 
produce. 

Hyjienop'tera, an order of insects comprising Bees, Wasps, 
and Ants: they are furnished with four membranous wings. 
Gr. hymen, a membrane, and pteron, a wing. 

Hypothesis, a supposition. 

Icthto'lqgt, the department of natural history treating of 
fishes. Gr. icthys, a fish, and logos, a discourse. 

Iiia'go, a term applied to Butterflies and other insects, when 
their transformations are completed, and they assume the 
appearance of the species in its pei’fect state. 

Impetus, the force by which a body is impelled. 

Incisors, the front or cutting teeth. Lat. incisoi'es, a cutting. 

Incubation, the act of sitting as birds do on eggs, to develope 
the contained embryo. Lat. incuho, I sit. 

Indi'genous, produced naturally in a country; not exotic. 

In'durated, having become hardened. Lat. iridurare, to make 
hard. 

Induction, an inference or general principle dra^vn from a 
number of particular facts. 

Inferobran'chiata, an order of molluscous animals, having 
the gills placed under the projecting margin of the mantle. 
The term simply means, having the gills below. 

Infuso'ria, the class of animalcules so cmled from their abound- 
ing in certain animal and vegetable infusions. 

Insecta, insects. They form one class of articulated animals. 

Insecti'vora, an order of mammalia, the individuals of which, 
like the Mole or the Hedgehog, feed, on insects and worms. 
Lat. insecta, insects, uoro, I devour. 

Insesso'res, the order of perching birds. Lat. sedere, to sit, 
to rest upon. - 

Integument, that which naturally invests or covers another 
thing. Lat. intego, I cover. 

Interstices, the spaces between objects. Lat. interstitium. 
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I^T^^v'TEBnA■r^, Avithont vprtflir.'!', Tito t-'na i? 
those tinimnls tvliich in rotmnon h'.jr'.tt”'; - j-ra .=‘. 
skull find h.ickhoiie, 

IntDES'CENT, having: colour,^ like tlie rainh*' 
raiiibou*. 

Isolated, detached. Italian, /.-'Xt, l.at. i.-’ -vV?, cii i 

XiA'jJlt;.'!, in cntoniolnuy, tin' l.'.ver lif>, Th - t /' ;’ 
insects are the ffulcr.'f ntlnfhctl to tin- ho, 

LA'r.llUM, in cntomoh);;y, the r lij>. 

Lagoo.v, a tenn applied to n t-inaU I.v'-o- «.r p'-oj. “f 
■word is derived fnan the Spat-.i*!! init. o- 

L.OIELLA, Lat a thin {date or 

LAJIEI.LinitANCIHA'TA, U r!a«< of in'dl'f -a its / l' 

and other 'woll-kno'.vn ltivalvi;4, in v-isi-. h, ti. - - - 
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form of momhranous {dat- 

Latlva, the caterpillar state of na ie." --t. I, at. i tr’ 

LakynX, in the uiEhi-r vert.-erate atiima!-, tr.-- - f •. 
situated at. tho ui'pc-r {ioriioa of th- ia-h i: -. 

Lexs, properly n'sniall ritun<li--‘h th'-.p I h'.-- I rM,- o- 
hean. Laf. a h.’aa or h-nti!,-. Ti;‘- v, o-d t-. a;-;':; t- 
hoth canenvo and conv. x {thi-o-s 

LEriDOI'TEUA, an onh.-r of in-. -rt.-i t > vhi'-:! th -. .'I'.’.!;-, I 
Buttorilics hcdoiid. The v/my-i ar - e-i-.t-.--- I I’.;; a ly 
substance coatpo-d of tninut-.’ .-•■ah--,, (r:. i r'-, a -.-i!-, 

and plcron, a witit:- 

LlGAME.vrs, tho bonds or m-o m.s i>y v. hi -!i t'-- vsri 
lutions of tho body are lo-ld t'-4-'.h r. i. -.t, d'y n-’-:, 
b.Tnd or tie. 

Lor, Its, the rounded divisifoss on tin- fd^-- ' f a. 1 --f, a;rl 
to portions <if the jinhna! fraan- <>f f. -a- f r;;'.. 

Locomotiox, the act of movin'; iVom t-h-.c-- 1<> j.l 
a place, and nw.'<o,-a laovio!;. 

Loi’lloliUAX'Cliil, an onl-'r of hslie*, in v. hl-h tl. ■ v h; s-.n- 
arranpic'd (as in tho IMpe-fi'-ht-s) in -sn.n-.'l tnltv t.lr. I 
a crest, and (ovtar/ioT, 

Macuouua, a section of tt-a-footi'd ern-.t.-..-.-;-., ;!.'-d < l.-V-.- 

tho Lobster and Craydi.-.h) by the h-ii-thof t:. t:.-L <ir. 
mah-o?, lon't; and onro, a tail’ 

IIagxesiax' Limestone, liine.-,tono which (---aLua-i a r'Ct’: -;-. 
tho earth magnesia. 

MALACorxr.UYoii, one of the preat S'-ctl-e!-} ir-.E'- t hh-h tl-.- 
osscous fishes are divided. The ravs of th.- f.;;-, ;i!i- ,,.;d 
and in eeneral branched. Cr. mnhiloi, soft, ai-.l 
M’inc;. It is subdivided into thivo orders, Abd-niir. dr Sud,' 
brachialcs, and Apodes. 

MAMJiALtA, tho clas.s of vertobrato animals; it in.-lud -.i ail th.,. < - 
that sucklo thoir youii';. Lat. ummout, a t-at. 

HI.AiiMiFEilous, haYiiip; breasts m* teats tor tie' uouri'-hn'.— sd* 
the young by moans of milk. Lat, nuumaa-, te.-.t-. - u'-d f’ . 
I boar. - ' ’ 

MAOTiBUMt, or ISIandibles, organs for chr-wing. Lat. > •.rh- 
I chew. Applied to tho u{>pcr jaws of iieecu * 
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ISlAElifE, 'belonging to the sea. Lat, mare, the sea. - 

Marsupia'ta, an order of mammalia containing the marsupial 
or pouched animals. Lat. marmpium, a pouch. 

SlAUSOLEUJr, a sepulchral building. The name is derived from 
one of extraordinary magnificence erected 353 B. C. to the 
memory of Mausoleus, king of Caria. 

SlAXiLLiE, the jaAvs. In entomology, the term is applied to the 
loAver jaws of insects. 

SIedullary, resembling marrow. Lat. medulla, marrow. The 
term is used in speaking of the substance that unites the 
various parts of the sertularian Zoophytes into one living 
mass. — Vide “ Sertularian.” 

3\Iegatherioid Animals, a group consisting of extinct species 
of the order Edentata. The name is deiived from one of 
colossal size, Megatherium. Gr. nie^os, great, eroAtherion, 
.a beast. 

]\lESlBRANOtrs, consisting of membrane. 

^Metamorphosis, fransformation; change of shape. The word 
is taken from the Greek. 

iMiCROSCOPic, visible only by means of a microscope or mag- 
nifying glasses. 

bllGRATlON, change of residence; removal from one locality to 
another. The term is applied to those periodical changes of 
abode observable in many species of birds and other animals. 

AIillipedes, insects possessed of numerous legs, and belonging 
to the order IMyriapoda. 

Milt, the soft roe or spaAvn of the male fish; it is used to fecun- 
date the pea or roe of the female. 

Molars, the grinding teeth. Lat. molaris, grinding. 

Molecules, a term derived from the French, and expressing 
very minute particles of matter. 

Mollusca, one of the great groups into Avhich the animal 
kingdom is divided. It contains the soft-bodied animals 
popularly known as “ shell-fish.” Lat. mollis, soft. 

Monad, an atom that admits of no further subdivision. Gr. 
monas, a unit. 

Monograph, a Aratten description of a single thing, or class 
of things. Gr. monos, one, and grapho, I write. _ 

Moulting, the periodical change that takes place in the plu- 
mage of bii’ds. I 

Mucus, slime, or slimy matter. ^ , 

Multivalye, a term applied to shells which (like the Chiton) 

consist of more than tAvo valves. _ _ ,• i. /n 

Myria'poda, an order of insects consisting of those which (like 
the Centipede and Millipede) have numerous feet. Gr. 
myroi, ten thousand, innumerable, and pous, a foot. 

Natato'res, the order of SAvimming birds. Lat. nato, l SAvim. 

Neuroptera, an order of four-AAunged insects, in AA’hich what 
are termed the “nervures” of the Avings are so disposed as to 
form a kind of network (as in the Dragon-fly). Gr. neuron, 
a nerve, and pteron, a wing. 
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Xeutkus, u luniio v.-(<r!,‘i_n'; l!'";", {<> 

them froTH tlio nin't-s un'l of ti\" i/ivi-. 

Kictitating Mr.MniiANr., th:vt vhti-U b ih** ti-.i 


in birds. 

NuDir.UAA'CiilATA. an onirr of tii'in'i"’:' t! 

naked or exposed (as in Ib'tij.i'/?, ir,(.) 
hranchla:, trills. 

Ocni.T.i, little eye?. Lnt, c-'fUufi, r. Ull!'> ry 

OHSOPIIAGU.', tl’io rruHet 

OlpaCTOUV, smeiliiitr, or Imvintr r < f -rr 
olfaccrc, to .stncll. 

OiiNi'voiioiiP, oatinjr food of ev.-ry kind. o-.r” 
voro, 1 devour. 

OnimiA, that onler of reptib-' mnh r v. hi di r’.i *■ •: 
included. Gr. o/'/nV, n f.n.ake. 

Oegakic, consistintr of parts tnaib' to ro o; i".-.*..- 
other, as in those which ci>n''tilutt' the l - 'lii *, i f 
animals. 


OltGANlc Kv.main’p, the remains of r.uima!*. or pt 
bodies) found in a fossil .state. 

OItGA^'s, the p.arts or instruments by v.'hi-di (•■•rt, 
ofi’ected. J.at. ontorinm, fi macinni' or it;’-'.; o.r 

OjlTnOCr.'JlATtTi;.s, .a' name Jpvi-n to r. ero'ip.o'l M 
fo.e.si! slirll.s, which are straight at;d tc.p- ri.'; 
sirai'rht, .and hra.-t, a Iiorn. 

OllTllOP'Tr.UA, an order of fnir-v. in/ -d iti-'-tn 
winc-s are loniritudinally fold. si v b-:: .et n- 
Cricket and Gnissliojijier. <Ir. or.'/. ... 
a win". 

OSSKOU.S Fi.sI1!:.s, tlioso that have the i. 




OK, a hone. 

Otoutus, the cardiones of Mie*. Gr. oe % oA' ■, t'n • 

0* VAIkTl'S^ 

Ovip ves r for the ey".*, or ov;... 

Ovi'GEUQGS Vustcuts. tlie Ultlu blad-b r* < !• e,dl'. in V. 
ova or perms of some Zoopltytes an; o!. • ( 

epps, and pero, I Ix'.ar or carry. 

Ovil’AT.OUS Am.mai.s,, tiioso whoso yomi" r.ro pr.'.hi- 
epps. Lat. oi'KOi, an epp, and p.iiv •, 1 briiry f 

OvJi’OSiTOlt, the instrumi'iit by which (■pys ate il- 
is remarkable for its preat lenpth in no.- 'i-' .-i s o: 

Ovo-vlvirAJ!0{;.s Axi.'tAt.s are tlm--. in uhi.-ii tlu-i- r. 
tnred in the act of deitosition, and tie- y. an- 
forth alive. 

OxYOE.v, a pas which is one of the cmistitiu-nt j.-.-.rt- o 
and of atmospheric air; it is esstmiial to nntmai h* 

PACnYi)KU>iATA,an orderof «j|undrup(*d'‘,includii!p th - 
and other nnitnals distinpuished {.y h.-.\in.p ihi - 
Gr._7)c:c/n/.s, thick; and dinna, tlie .skin or lihh-. 

Palpi in insects, the orpans popularly termed “fe.-l.-rs 
palpum, a gentle touch or pat. 
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Papilla, small projections or protuberances which resemble in 
form the nipple or the teats of animals. Lat. papilla, a 
nipple. 

Pakasita, animals that are parasitic, or draw their support 
from the bodies of other animals to which they attach them- 
selves. Lat. parasiius, a parasite or hanger-on. 

Pectinated, shaped like a comb. Lat. pecten, a comb. 

Pectinibranchiata, an order of moUusks in which (as in the 
jBuccmum and the Ilurex) the gills are shaped like the 
teeth of a comb. Lat. pecten, a comb, branchice, gills. 

Pectoral, belonging to the chest, hat, pectus, pectoris, the 
chest. 

Pedi'mana, “foot-handed” — a term applied to some of the 
monkey tribes that have opposable thumbs on the feet, but 
not on the anterior extremities, or, as they are usually 
termed, “ the hands.” 

Peduncle, in Botany, the stalk that supports the flower; in 
Zoology, it is employed — as is also the word Pedicle — to 
denote a small stalk or stem; thus many of the Crustacea 
have eyes mounted on foot-stalks or peduncles. Lat. pes, 
a foot. 

Pedunculated, having a stem or foot-stalk. 

Perennibranchiate, that group of amphibious reptiles in 
which the gills are permanent. Lat. perennis, permanent 
or lasting, and branchice, gills. 

Petals, the leaves composing the corolla or blossom of a flower. 
G-r. petalon, a leaf. 

Petrified, converted into stone. Lat. petm, a stone, fieri, 
to become. 

Pharynx, the upper portion of the wdndpipe. 

Phenomenon, literally that which may be seen; generally used 
to imply some striking or remarkable appearance. Gr. 
pliaino mai, I appear. 

Phosphobescence, the light caused by phosphorus; very- 
conspicuous and brilliant in some of the soft-bodied marine 
animals. 

Phyllo'phagous, “leaf-eating” — a term applied to the Sloths 
and other animals of the same order. Gr. phyllon, a leaf, 
and phago, to eat. 

Physiologist, one conversant with the laws of animal economy, 
or that knowledge which is denoted by the word “Physiology.” 
Gr. nature, and logos, a discourse. 

Pigmental Cells, those which contain the colouring materials 
or pigments which give to the skin its peculiar tints. 

PiNNiE, wings or pinions. The term is applied to the wing-like 
expansions of certain Zoophjdes. “ Pinnated,” in Botany, 
means leaves that grow in pairs or like wings, from the 
leaf-stalk,. as in the Ash or the Rose; and in Zoology, it is 
used to denote a wing-like appearance. 

Pisces, fishes — one of the classes of vertebrate animals. 

Placenta, a network of blood-vessels by which the young of 
most mammalia are nourished prior to birth. 
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PLACOin, a Icnn tn n trrfup r- 

of a broad Hat lnnii. Ur. ;-b/-r, r. l-r.- 'd iiat 
ado.'!, form, , , , , 

PlaGIO'STOMI. tlio ordfrof rarti!a"ifi'>a^ i';-- 

thc Sharks and Pay?, (<'r. .ikia!;!!: ?' 

a month, 

Px,ASTno,V, a tomi applied to Ih-- rl:'''!! or j.’ xtr r 

lower purraoo <if tho h''dy <i{ th'" di'ftii:- -. 

PLKCTOGN.ATm, an ordiTofo-'.-niji I'l-!;'- if: V/h; fi- ' j 
united, as in tho < nt: ! Trat;L-!.*::. / ■ - 

plaited, and <ir/io.‘4o*, till' jriw^. 

PoiXUN, tiu! farina or titi<' dint e-oit.-ihs -l in f.’: ' rr;*!: - 
flowers. _ _ ^ _ 

Poi,VGA'.STnrc.<, one of the f^n-at dtvt-.;->r:i of rl; - I;-.> ;i-ry 
nialculcs, chararli'n«>'<l by th-’ t-y v.-.v.'.' 

sacs or stomachs for the rec’-pti'-n <>:' !' ,od. ( i f, r ■ ' •, n-. 





•f i.'{ 
M ' V* 


pnstcr, the holly. 

Poi.VGO.VAl,, liaviti" many ntr.jh'a and -a Ur. y y •, t;'r..ey. 
and ponin, m ano}c. 

POMTGS, rayed atiimals whirh we.-' f.run-rly '’y.p-/ ■•••d to r :,r, 
take of the nature of both plant-, and arn;.': d •. 'i n- t. 
culn when e.xjtanded b’-ir r'-*'-;ab! to ti^ ■ ern* • f 

Ctittlo-fislie;!, l.-nown to the afed-eiti a l.-:--o th ■ 
origin of tiio name. 

PotV'i'IDOJ!, the liornv .“ih.eath uith v.dd.d: th. ' r o. b- ’.v of f.!-- 
Polypc.s i.s invoteil. Jiat. /v-h/y.;', a polyp, ai: '. d ■. 

houso. 

Pnr.iinvsu.i;, luivine the pow.T of L-.t. j v t . 

Puunr.NSio.v, the act of teirinp. )’ tev'-,'- 

Pj!i.MAlui:.«, the termirud f-athcr'i of tl." a inp; ot Mr.P!. 'ii:-;/ 
prow on the parts whhdi corrfpon I t;« ih- t ef 


lUMlUOt 

Pj’.JS.MATic Goi.OfI’.^=. the b'-euitifid rainl-e.r tiot h: d f,-.- 
the refraction of a ray of li-^hi by tiv.rH of a prio;!, 

Pihmi:'Vaj,, belonjtin;; to the flr.rt tir earliest a'.:c ’. l.-.t. y-i'--”.'.-. 

retina, the fir.-t time. 

Pjtono.scis, a fleshy priilotioatinn I'f th- r.ni.nt, !.,« i,> f.y : 

Tapir, or in tlio trunk of the I 'Jephant. 

PiiOcmsR, an nnalomic:il ternj meanti!" e. f- rtr e.. 

In this seiwo, it has a dilVerent .‘‘ip’uifeatMj Vi-.en tl ■ 

word as used in arts and manuficiur,-?. 

PltorAOATio.N, the continuance of cpeeir-i; tp.,, e.-;; ■r-.ti!' - < i' 
youn" individuals from the jiarent stock, l.at. y.-. ; 
to multiply or increase, 

Pito'TOTVi'i;, the first or oriKinal fonn tw mod...!. <;r. 
first, (n/w.s, irnpre.'.sion. In Zoolo'.ty, the t.-tm ii ei pi '.l f, 
a gpeeie.s in which the ebaracteristi'c.s of the. prut.pV, v. m -h 
it bcloiiffs arc well devolojied. 

Pteuo'I'Oda, a class of molln.^cu which have IV.'n in.'-n-bf n-, 
expansions like fims or wines, and are lu-nce of as 

“ wiiif;-fo(ited,'' Ur, pteron, n win", and b,,,'. 

i ULMOKAKV, pcrtniniii" to the luiittsl Lat. ynh,;.;,^ ,,, h;.,, ,. 



GLOSSARY. 


449 


PoLJrONATA, the order of mollusks Yrhich breathe by lungs; the 
common Slugs and Snails are well known examples of the- 
tribe. 

Pdlmo'aygrades, the numerous tribes of Medusae or Jelly-fishes, 
which move by the contraction and expansion of the disc, 
and respire by the eftects of the same movement. Lat. 
jmlmo, a lung, and gradior, I walk or advance. 

PuPAi:, insects in that state which immediately precedes their 
appearance in their perfect or Imago form. * 

Quadru'mana, the order of mammalia which includes the Apes 
and Monkeys. Quadras, a derivation of the Latin word for 
four, and manus, a hand, as the four feet of these animals 
may in some degree he used as hands. 

Quadrupeds, four-footed animals — quadras, from quaiuor, 
four, pes, pedis, a foot. The term is restricted to those 
that suckle th^ir young; or, in other words, to the class 
mammalia. 

Quarry, the prey at which a hawk is flown. 

Padial Likes, those which extend from the centre of the - 
Spider’s web to the circumference, thus forming the radii of 
the circle. 

Padia'ria, that division of the Rayed animals in which the 
radiated structure is most conspicuous, as in the Star-fishes 
and Jelly-fishes. 

Radiated Anijials, or Radiata, one of the primary groups 
into which the animal kingdom is divided. In them the 
nervous system, so far as it has been observed, presents a 
rayed or radiated arrangement. ' 

Ramification, extending or branching out in the manner of 
• the branches of a tree. Lat. ramos facere, to make branches 
or boughs. 

Rapto'RES, an order of birds which includes the Palcons, Owls, 
and other birds of prey. Lat. raptor, one who seizes, drags, 
or takes away by force. 

Raso'res, the order of “ scraping birds.” It includes the Hen, 
the Turkey, and other barn-door fowl. Lat. rasm', one who 
scrapes. 

Reticulated, -presenting the appearance of network. Lat. 

rete, a net. The wing of the Dragon-fly is of this kind. 
Retractile, capable of being drawn back. Lat. retraJiere, 
part, retracium, drawn or pulled back. _ ^ 

Rodentia, the order of mammalia kno'wn as the “gnawing ” 
animals, including the Hare, the Rat, and the Squiirei. 
Lat. roc?erc, to gnaw. 

Roe or Pea, the name given to the mass of the ova of fishes. 
;ROTgEERA, one of the two gi’eat 'divisions of the infusory ani- 
malcules. Their name is derived from certain appendages 
, , ' which present an appearance resembling that of wheels in 
, rapid motion. Lat. rota, a w’heel, and jero, I bear. 
•Ruminan^tia, that order of mammalia "which mcludes the Dx, 
the Sheep, and other animals that chew the cud. Lat. 
ruminare. 
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Sacchatiim'-, sugary: havir,': lh>* <>. 

sacchanui), sti_"ar. _ 

SaUIUA, an onlrr Or c-nniiri-h! ; ti. ' -'-•■r; ■ 

Lizards. (!r. ii li/anl. 

ScAX.Sor.rAT.. climhinir. Lai. fn * 

ScUTinu.KNCin.v'T.A, an onit-rot' .-.f;'-.:; '.!-! 
the jzills protcrU'd \>y a ph\''M. I.’?-. 

bmnc/t>(r, 

Si:coM)Aun:.s, the ft>ath^rs h -lonO-'u: t'> la • :a -ti. 
wliich f^row on the h'>ne^ e'>rn-’| f>:: lir:.: t<> 
nrin, or that part h(‘twi'''n th" rt--.* a:, t tiy ‘m ' 
SkCOMUUV ItnCKS, “an evt.-n^iv.- r-'n- i ai' ri. - '■.'.r 
Avliich coinpo?e tlie rni<-. «>t' th" "I I'h r; 

tcr.s in conunon, wlitfii di-tin^ul-U th n; Sf .:;; 
below them, called j'ntr.>tn', and I’n'ni :% thiid ■ 
them, called terlinr’i," — L' 

Skdkntauv, remainin': at n-'t, ne.li'*:;!;"'. i;t'v. 

salcntarius, from r"l>‘rf, ti> *it. 

SnitTULAitlAN Zoonn rr.s, tU'"-' v.ldrh I ' lr a f'-;> 
miniatnro plants or tlowera. Lat. a lit 

MTCafli, or chaplet of ilowrrs. 

Snssil.i:, sittiin:; nitai r/mj' tioxM in oeitr.idi-'.tln -ti- 
culated: thus the eyes of .r/mi” eru'.taee •. a.-r , 
those of others are said to L' iU I, 

stalks. 



Sirj:.\', the earth entering: into tin- n 0 “ it";*:'., 

Sii.icr.ou.'^, lliuty; prineipally (‘‘enp >-.. '1 of th," o .-.i'ch 
SrtliACr.l'.s, Lat. f^^uwvJaw., a bre ttiiic,'-!!- 
S'liMlM'.M, the breast-bone, or tie- tl-.t b );:'- : f.'- • fe 


of the chest. 


^ % 



>STr.AT.\, STK-Vn-M.— “ The t-'.-an s'.r .‘.•am, d. -rh. .--I f,-;. ■ i . 

verb stiruo, to .•■trew or lay o'.t, to.- •.*:•. a i- il . r i. i,:! of 

iiiiitter sprea'l out ovi-r a (■••st.'.its .n'i! f •,■•.■ b; t.' " t,".: ;; > t 

water, or in .some cases by v. Ind. 'l i; - d. o , i- 

coEsivo l.-iyer.s of ruii'l and '^r.'.v.-l h'. the. h. d t iv -.-, o,- irr 

a canal, affords a perfect jUu-U atien bo'.h. of th ; f 1 

oriftin of fetratilicatum," — Lvi;l.l.. 

STI5El’.sn‘'Tr,lt.v, an onlcr of in- cts i-e.t.-.i-t!';: (e‘ t'; • 
tlio Stylop.s. The tennis deriv.-d froni rh-iJn"'. 
to twist, and pteron, a win-:; tlu* hr-.t n-.irof v.i:;.. ; h. -.-ij' 
absent, and repre-ented by iwl-ted t c. ’.hi'. ;,t .. 

STUitTOXr.s, the family of cartihieimiits tidi -i c.e;;i, 

SturftconM. 

Suit-CAUUAI., a term descriptivf of th- situa’.i ei (.f t.;: • : 

of the Pipo-fisho.s, Avhich i.s at the b.v. cr o .rt of h 
and near to the tail. It i.s <d‘ cour-'e ' t,. i-a.-. ot! i- 

object .similarly sitnattMl. ‘ ‘ 

SucTOiiiAt, suckin':. Lat. .tm-hu. The v.erd 'm e*':.,! t , 
tho.se tribes of insects that obtain their fe . I bv ■ 

SuPF.niNCU.MI!EN:T, Lat. pnper, ah .Ve, he-m,,'...,.. „ • 

loanint: upon: a ueoloi'ical term u-.-.l m d . 

position of stratified roclc.s. ■ 


r 
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TjECTiBrvAKCHiA'TA, an order of mollnsks, in which the skills are 
^ concealed under the fold of a mantle, as in the Aplysia or 
■■ Sea-hare. Lat. 'ieclti3, covered or protected, and brancMce, 
gills. 

Tektacula, retractile organs su^onnding the morrth, and used 
by many aquatic animals for 'seizing their prey. 
TEnKESTRiAX, connected with or relating to the earth. Lat. 
terra, the earth. 

Tertiaries, the feathers in the wings of birds which grow on 
the humerus, or bono corresponding to that between the 
elbo^v and the shoulder. 

Tertiary Rocks, “ a series of sedimentary rocks with charac- 
ters which distinguish them from two other great series of 
strata — the secondary and the primary — ^\vhich lie beneath 
them.” — L yell. 

Tesselated, divided into squares. The term is applied to a 
pavement formed of square-shaped stones, often of different 
colours. Lat. tessera, a square tile. 

Testacea, mollusks with a shelly covering, such as the Snail, 
the IVhelk, tiie Oyster. Lat, testa, a shell. 

Testudina'ta, that order of Reptiles which includes the Tor- 
toises. Lat. testudo, a tortoise. 

Thorax, the chest. In the true insects, the organs of locomo- 
tion, whether wings or legs, are attached to the thorax. 
Thysa'no'ORA, an order of apterous or wingless insects, which 
have the tail fringed noth numerous minute hairs. Gi”. 
thysanoi, fi-inges, and oura, the tail. 

Torpidity,, that state of rest observable in the hybernating 
animals, in which they remain without exerting any of the 
powers of active life, and with diminished animal heat and 
respiration. In many cases the word implies benumbed with 
cold. 

Trache'a, the wind-pipe. 

Transpormatior, the changes which animals undergo in their 
progress from the ovum or egg state, until they assume the 
appearance of the perfect animal. 

Transitory, continuing but a short time. 

Translucent,' permitting the light to pass through. Lat. 
transliicere. ■ 

Transverse, across, being in a cross direction. Lat. trans- 
versus, from transvertere, to turn across, 

Trilo'bites, a tribe of extinct crustaceons animals, so called 
from the body being composed of three lobes, 

Tripoli, a powder used for polishing metals and stones, first 
imported fi;om Tripoli. It is composed in a great degree of 
tlie flinty cases of Infusoria. 

Tripod, with three feet, or resting on some support of an analo- 
gous kind. Gr. treis, three, and pms, a foot. 

T-riradiate, arranged in the manner of three radii, or lines 
i* proceeding from the same centre. 

Tubercles, small pimples, or similar excrescences, giving a 
rough or warty appearance to the smfface. 
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Tui)UW«Ui\^Cin\'TA, nn rtnl-'r of t-i'.y;-; 

tns boloiiir?. Tlif' tjilt-'i '''J’o' 0‘ tli * 

ill !i Fonirwlint tni>u!(i;- forfii, rri’i !■:■ 

the cnnvoiiifpd rho’il. 

Tumca'ta. rl.nfr. of iiiolio-'-i'-o*. r-TutoA!-., 
or .1 Jii'jiiihr.'ttK'ii!’ fOVi-riTic,', o; <<r: ■ 

inntt/r, Jti iiiony ofiscr rr'i'-’t •_ th-:r 'V 
jTi.'irkahlo nnd ji-rii’inr, 1 ,“-?.. £:•:•. •. 

Tmc.u,, th.'it M-hii'li ii r.i th-- ly,-' < ~ ' 

of:!, pnriiioiiAr 

U.VDlff.ATtoN, r. siiovpuiPiititt rt;r.. •! or hr 

timtof !l Lot. •t.i'io':;;-'. fro-t ry r. 

TfXKitri;. fini^ular, o::- o:;!y. i‘r t-y, 

If.viVAl.vn, ii term v> u v.l-.;-:.. i:.- 

v.'hfl): or thf iimiit*:. (-<>:!«: -M of oti!;/ ■ 

YaOVVM, a fijiaro itiiori-ar': -'! hy ta-i'A- r-'f;’ .a. or: 
to denote a rpa’T' from v.-K:-h to - a;.- i: t < 

VnxTKAr., heloijoin-; in th - h'-lir. i. t 

Vr.STKicl,?;, a term apjily d £■)’•.::>’ ' r t > f.v.-. » I 
tiio heart of t!ie voVtehvr.t-' ar.im.-.l'.. 

VuUMiroV.M, va'.rm-Mv.\v- -A. Ir-.l. •••n-.c-, r. v.-. ro*.. 

Vi;i: 5 ttcutAiii:, inovim,' li!.o a v.-cirm. 
arwlior, I aiivatsee, 

A'j;};-n:j!r!Af, (Aot.r.vt'.~~*‘ V- rt'-hr.-f •• ■. o 




iho flo'lcton V.'h'j.'i; tcra ‘yi 

the ceiitn* on v.-Jiirh ih ’ v- f;..!,- I- .ly i ! .• 

from tllO Latin, tvr/<., l - r*. ti. 

Vj:pici,j:, a rtmiU o:;c!o-f 4 r;-;-.’-.- h’’- !■' • 

vci^'Ictila, 

VjlM'.ATlLi;, tile -r In ‘. •A., 

si lake. 

VlT.\U.S];i), intii til’-’ T.o'.ver of !••', e.,-/., [.•;,, -i ', . 
.plied to Avater eont.-ii.'Hic.,' a?!. "-;.;; 
thereby fitted ibr the ivl'iiMte-a of ;• a. v • a-.r 
vita, life. 

Vn’n'ir.Ti, endued wiUi life. L'.t. i * Itv — » 

eauso ov oive iib-. 

A iVl'j’.MioUP, jiniiiiK-inia the yoarty eJii' •. 'i'! 

oppo.sition to oi'i/ion-j'-, a!ii-:ulv m'O'.ti' •; 

U'i;aU)i:a’ F oi:-'.t.vno.v, a yeoloairat t'-rm :.yi'-A 
water depo-it in the .South <‘f J Aiyl xi i!, ‘ i; I, -I 
ijpper part of tlie .•■L-eonda’.y oi r. av. I 
former e.xi.stenco in tinit Jv>(j<>.’i of .a I '.: ,'.- rl ' 

ZooiiOCy, that dejiartmeiit of t'l:..', l;- e* 

ture, iiabib, and ela^.sifieation of e.ii-iKa.'!. fi 
animal, and lofi'isyi di.scoiir>‘*. 

Z001.OGIST, one wiio lias aeipiired a know! < 1 . i.f 7 .< 

ZooriiYTns, a class of radiated anim.-ds, r,.ri!! r! v '• 
p.artako of tho nature ot b'>th uuiuials und jd.'.nt:. 
an .animal, and pIi>;U>n, a plant. 
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. QUESTIONS 

ON 

PlTTEESOFS ZOOLOGY FOL SCHOOLS. 


PiUlT L— mVEETJ5BILA.TE AmiALS. 

Introduction. — P. 1. ; 

. is the meaning of the 'n'orcl “Zoology?” What is the 

first tiling to he done in attempting a classi&ation of animals? 
The hat flics in the air; why is it not classed with birds? The 
whale smms in the sea; why is it not a fish ? What must form 
the basis of classification? What is the object of it? What 
<livision was proposed b}^ Lamarck ? Wliat was taught by Cuvier ? 
Into how many principal groups did ho di^^de the animal king- 
dom ? IVhat are the names of those groups ? 


EADIATA.— P. S. 

To ■what kind of animals is the term applied ? Wliat is the 
arrangement of their ncTvous sj’stem? Lnto how many classes 
are tliey divided ? 

Class I. Infusoria. — ^P. 4-. 

To what creatures is the term' applied ? What is the origin of 
the terni ? , What is their size compared with that of the globules 
of our blood;? What is Ehrenberg’s calculation ? Where are 
they found ? , Into what orders, are they divided ? Explain the 
meaning of these two terms. 

Polvgaste'ica. — How did Ehrenberg find they had a number of 
stomachs ? How do they move ? , What is the meaning of cilia? 

IloTiFERA.~What is , their structure ? How do they feed ? 
What experiments were made by Fontana ? PiTiat modes of 
reproduction have been observed among the infusoria? How do 
they conduce to the purity of the atmosphere ? What is said of 
'their silicious shells? How many were calcidated to be in a 
pubic inch of iripoli? What effects are now occurring from 
similar deposits ? • 

. Kote. — The organisms by which those silicious shells are deposited, having 
' been more minutely examined, are of late regarded as more properly belonging 
to the vegetable than jb the Animal kingdom. 
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Yvns one lo-jit idive hy Sir d. D.-dy.-H f 'i’u •..h -.t i ■ I. : 

philo.-iojiht-r ^irr.posod tie-ir ie-itr.: ai-yh.-.l ? -h’ , . r.!- 

power of in-aviio': rnmiUilioii / V. i.-,t jm,. - .i-.'-- ti,; o 
Johnston? 'J'o wliat ('uk-v do the ei-r.--!-!.'-.!! i-! t 

What i'll the exti-nt (>f .>:onn- of tl;.- fV'rf i o- p ',,, t‘- 

preserved . and ineivieed? AVir.-.t h uik t’n. vi l;. -.-; 
fornmtion ? 

OnnnulV. Aprinrnin.v. — r,l!T. — V.'h -.t it th- (-.d,-!:; .-f t! -- t -a ,? 
WJicrc are such polyj,:-.-; fonml? Wied i-- t‘ - ir 
pecidiiirifyofstruetin’.; ? TuMlud Zo.-.phvl.- ikt-.-i, !!-,;,--V :r 
applied? AVhiit is Hr, (.ijnnl:; r-;i!i.-ii! <iio;i ? 'ii. v. ;..’; hi --■ ■ - 
organised animald do they hear the ck^td aiii;.:. v f ' ' 


Cl.vssIY. riATn.w.JA. — ^r. "o, 

IIow are the. --e aniinalr. crist inem.'hr-il tfi-ni nr, '•* ore-vl , - - v- 1 
of? Into what groups are they divided f Whar -o- .H 

they respectively occupy ? Wliut Is. tho lnte-v.ru---.t 


s'Vrt.-d 




OiiT>im I. AcAtBPiiiE.— P. 80.— l\Ieaning of tlie term ?. 'Wlmt ia 
Baid by Owen ? AVbat of their structure ? Their distributiou f 
Peculiarity of OtPhysalia? Of Vclella? Where taken ? 

Size and form, of Cydippa? Meaning of Cilioyrades? Of Beroe? 
Their movements? /I'cntacula and their uses? Their food? 
Their vitality ? What is' said of a different species ? How many, 
species of Meduste or. jelly-fishes? Wliat . differences do they 
exhibit ? How do they move ? How do they breathe ? Mean- 
ing of Ptdmonigrades? Size? Colours? Structure of Rliizostoma? 
Of Cyanea? Ov&xies of Gyanca? Growth of the young ? Describe 
its changes. Give proof of the small quantity of solid matter in 
a Cydippe. In a Medusa. Phosphorescence of Acalephcc. Lumi- 
nosity of the sea — to what owing ? Cause of colour in the Green- 
land Sea ? Scoresby’s calculation of their numbers ? State the 
concluding observations. 

Ohdee IL EciuNODEnMATA. — P. 42.— lllcaning of the tenn ? 
Where do animals of this class live ? How are the young pro- 
duced? By what means are the 5 '' diffused ? ’'^at- changes do 
they undergo ? What is said of the Cribdla ? What of the simi- 
larity or dissimilarity in the appearance of the animals of this 
group ? Into how many families arc they divided ? 

^ First Family. — Meaning of Cnnoidccs? Their English appella- 
tion ? Were they more or less abundant forfnerly than now ? 
What English names have been given to the detached verte- 
braj? What opinion prevailed prior to 1828 respecting these 
animals ? Wliat was announced in. 1826 ? By whom ? What 
observations were made in 1840? How many arms has this 
species? What is its colour? What tinge does it impart to 
fresh water ? 

Second Family. — Meaning of OpJiiuridce? English appellation, 
and. why given ? What is their size ? AYhat is said of a species 
of Opliiura9 

Third Family. — ^Derivation of Asteriadm? Describe the “Eive^ 
fingers.” Explain the use and mode of employing the suckers. 
What occurs if an arm be broken off ? What opinion dp oyster- 
fishermen hold respecting it ? How does it appear to overpower 
the oysters ? What specific name has been applied to a species 
of Luidia ? Explain why this name is appropriate. 

Fourth Family. — lYhat is meant by Echinidm? What is the 
general form' of these animals? .. How do they move? How is 
the “ shell ’ ’ Or covering enlarged ? How many suckers have beer-i 
estimated in a sea-urchin of moderate size ? Ho'w many spines G’ 
HoV is respiration effected ? What took place when one was cut 
in two ? What is meant by the “lanthorn of Aristotle” ? What 
does Professor Jones say of these jaws? Describe the appearance 
of a boring species. 

Fifth Family. — The scientific name ? The English name ? How 
:do thej’’ move ?. What is said of their power of reproducing lost 
parts ? To what use have they been applied ? What Enghsh 
name was given to a Cornwall species ? . 

• • Sixth Family. — What do these animals resemble ? WhCTe are 
They found ? What does Professor Forbes remark of the British 
species of this order ? - 
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\Vhiit is the ineaniu',: t if the t'-rju ? Vv'l-. ■.!: v,! • ? l-j- ■ ; ■ •. > h ■. 1 
covering to nuiniah- of t\\‘-’. e! i- uf \,h u, : i: . , , . 

posed? "Where do tiiO thr. Hv- ' >;} 

form? What iivo the ehar.itt.-ii ti!.-; of t},/- i i; i,,,,- 

size of internments uiado to ktvp jr-.-v- Vr iih U ■ no - ■ ; . . i' ■ 
animal? Wliut is said of their [ionve o: tvor-i !■.. ;l:.f ■ i-. ‘ :o, i 
limb? IIow is ve.spmUmn earrik-d o:t in ihe vom!.. '*-, k ' ii , 
in the PhyUopuda, or “giU-footed Iho.- in tL • t' o'! ■ ■■ i- 
intholand-crahs? ^Yhv ate huuUral-^ dfuv.£e->l 1 vf ; ' :■ • 

Eion in water? "What is' meant hy “iK-duneu! ki.-,!*' to . ; \v; 
hy “eessiJe?” WJiat is ([r- sttnctuie of t!t<; i;. !>■■... • ' 

What is it as shown in tv fo-sU rneeles (.Iw ,'.' V. :■ * 



Trilobites? What inferences have hecn (lerluced from the 
structure of tlieir eyes 1 Are Crustacea horn alive or produced 
from ova? Do they imdcrgo any mctamorplioses ? .What was 
the former opinion on this point ? By whom was tlie true state- 
ment first brought forward ? What were his ^ observations ? To 
what animal had tlie term Zoea been applied?" Are any land- 
crabs found in Em-opc ? What does Col. Sykes say of some Indian 
species ? What is said by Bishop Hcber ? What line of march is 
jnn-sued by those of the Antilles? , For what ])urpose is this un- 
, dertaken ? How arc Crustacea classified ? Why are “.spider-crabs” 
so called? What observation was made on one of them by ]\Ir. 
Thompson ? How is the large edible crab captured ? What weight 
does it attain? Is the smaller species used as food? To what 
use are the}’- applied by fishermen ? What are. pea-crabs ? I^Tiere 
found? In what numbers? Wliy are hermit-crabs so called? 
For what purpose is a shell necessary ? How is it selected ? What 
is the structure of the tail of the lobster? How are lobsters 
captured? What dimensions arc attained by the spin}-- lobster ? 
What is said to be the longevity of the cra 3 '-fish? ’ How are the 
young supplied with food ? In the event of capture, how. do the 
parents act ? What appearance is presented bj’ the cast-off shell ? 
What is said b}'- lilr. Ball on this subject ? . Is the shrini]-) cominon 
on all parts of the coast ? Is the prawn ? In what situations are 
•xhe smaller Crustacea found? Why is the Ci/cIops so called? 
What does Juiine say of its fecuirdity ? What of its. cannibalism ? 
What is the appearance of the 'J)aj>hne9 How are its ova pro- 
tected during winter ? "Wliat are the habits of the Limnoria? Do 
any of these animals possess luminous powers ? What arc the 
Upkoa? What is said of their numbers? State the remarks of 
Mr. J. V. Thompson. . . ' ^ 

Class IV. Iksecta. — P. 92. 

What is the origin of the term?- Into how many parts is the 
body divided? What is the structure of the heart ? AVhat is 
said of its pulsations, and of the circulating fluid ? How is respi- 
ration effected ? What is the sti-ucture of the Irachccc?. What 
are the ante^incc? What are their supposed functions? Have 
insects the sense of smell ? What instance is gi ven by r. Knapp ? 
Have they that of hearing? Give an example. Are the eyes 
sessile or otherwise? What is the inost usual number? How 
many eyes has the whirl -gig ? AVhat is the most common kind 
of eyes ? How many lenses have bcen.computed in the eye of a 
dragon-fly ? ' . Of a gad-fly ? . An ant ? A house-fly ? A butter 
fly? and. in that of a species of beetle?. For wlmt appa-rent 
object-'are they bestowed in sirch abundance? . What is meant by 
-the “metamorphoses” of insects? Mention their, different states, 
;!^and the terms used to. denote them. What is the nature, of the 
;food of insects? Name the several parts of the mouth. Are 
'those parts invariably present? What is the number of the 
; wings ? What are the elytra? What does Professor Owen say of 
( the. wings? On what is the classification of insects founded? 
Give the note enumerating the several orders, and examples of 
them; 
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Wiiat are the duties of the v.oib-i,, ? V.'i:nr 1 • - • n. ... . ; . , 

in autumn ? What are the hidiits of lb.- ,>>! ■ -u ? I ' • ; : b ■ 

caused by the deatli of tlie (iu,;en ; t;p:d! -il > IF- v .■ . 

Icctcd? IIow is pollen carried to tb- hive? H i: t • ... 
dneed ? What is said of the f.-nn of the e-ti, 1 ' VVl. ■ i , ' • 1 

Greece wa.s celebrated for 3 t.s liom-v f , 

Oany.u'V. BTiir.e.simTKnA. — 1*. — Wb it i- -.M , tj • ' ■ . 

these insects ? What of their Icnuih of lif.-' V, p . p; 
pass the earlier stages of their exi-ti-iiec * 

OuDiui VJ. Lui'Hjoi'tuu.w— I*. lULh— Wbat aio ib.- j;’.';.': • r n.- 1 
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structure of the wings? "Whut moth might seem to iiave a 
P'cater nnmhcr ? AVhat is the' structure of the mouth ? How is 
ibod obtained ? , Wiat is the niuuber of these insects ? What 
are their colours? Into what.gi'oups are they divided? Are 
certain butterilies limited to certain localities? IWiat are the 
hawk-moths ? AVhat other name is applied to them? Name the 
largest European species. What are its dimensions? Its habits? 
Why regarded with terror? How has the word “nioth” been 
used?- What size do some attain? What proof can be given of 
the minuteness of some caterpiUai-s ? Why are some called “sur- 
vaj^ors ?” What is said of the habits of the leaf-roUers and others ? 
From what source is the suppl}^ of silk procured ? What is said 
of its value in ancient Home ? What of its abundance in China ? 
At what time were the eggs brought to Constantinople ? Under 
what monarch introduced into liis dominions 
Order VH. Hejiiptera. — ^P. 139. — ^Is the ‘mouth formed fof- 
siiction or mastication ? What are the number and structure of 
the wings? What insect of this order was in great repute at 
Athens ? How is the cuckoo-spit produced ? On what do the 
Aphides subsist? What is the most remarkable circumstance in 
their production ? To what family do the scale-insects belong ? 
What is -the appearance of the female ? What is cochineal ? 
Where is it procured ? How many insects may be in a pound 
weight? What other insects are mentioned as belonging to this 
order ? ' • 

Order VIH. Diptera.— -P. 143. — ^How many wings have the ' 
insects of this order ? Wliat is the mouth adapted for? How 
many species are known, as natives, of Ireland ? How nuiny, 
European species of the iamTly Iliisddce? What is the use of the 
flesh-flies? What is said of their powers of increase? Wliat of' 
annoyance from the house-flies ? Of sufferings h'om musqaitoes ? 
Of irritation from the gad-flies ? Of, ten-or caused by bot-flies ? 
What families, arc noted for their aeilal dances? - What is said of 
alarm occasioned by these flies ? What phenomenon was observed 
in 1S42 ? l\'hy do they thus congi-egate ? • 

Order, IX. "Aptera. — P. 148. — ^Into how niany orders is the 
Linnajan order Apiera now divided ?• Give the scientific name of 
each order and its meaning. Give examples of tire insects belong- 
ing to each. , ' 

‘I . ; ' ‘ 

, ., Class Y. Arachxida. — P. 150. 

YTrat animals are included in the present class? AVhat are 
their characteristic peculiarities?. Horv many pair of legs have 
they ? AVhat is said of the eyes ? What of the senses of hearing 
and smell in the spiders ? How is the poison of the spider con- • 
jVeyed ? YOiere is it lodged in the scorpion ? What is said of the 
compound structure of the spider’s thread? What of the two 
kinds of thread composing the net of the ghrden spider ? To 
what use is one of these applied by the astronomer ? Is the spider 
'cruel ? YTiat is gossamer ? . What different modes of life are 
observable among spiders ? What of their habitations ? What 
of the. affection of the female for her young ? 

a2 
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Wli.'it is (lie rnoaiiln;.: (if tli- V 

of ihc nemuK systi'iii ? “Whe.t i-- r> ^ 

arc llicv foinul f "Wfirit is J.’.iil (>i ir i 
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CiA^-i I. ir:. 

What himl of moilin';;' arc r.vid t > h - •n ■!' ’ <■. 

he.sl known speck.;? il lil' - it ; nps,.-e.r y;.' •• I i' ■. 

any sjiccii'S a (rans/e'.ri nt rorc'-::.; ' V. I,.-.* [■ •. ■ i o' 
rc-'-’pectin.'^ the tifcid itii'.'i in tin •• f .\i- V. ■■ y'\: s i ■■ 

or ii.x'cd ? Do any of tln'm j>'' . • .■ n. -r ut ! ; Mi - ; t 
arc tVieU i . (Ir- r.-n.- t '.ti iki:' .* •■•••.;; -.rif.y ti; - I’’ 

toina? What is statnil n n- etin.; tin.- .“• '.y-; 

Cf.\- . !I. lt:;.v::n.M.nv —I', 

Whnlatv they? Wh'.'t;-a;e (I yfr;:,!- a i vt d ; ' ' ; f 
What i.s I’ruft ar Ova n’,. n-m .0; 

Cl.’.--' Iff. L U!:'.. '.''fv! v !|■■■■, 

Wlmt is the stniL'l'.ut' of On- eill-.f Vi i ■ ‘.'r 

hcloll'r to thi.S da.-'.:? tVh'-r-- do ih • ov.-. fr.." f •;' ' ' 

Wlmt i‘i.‘;.'iiil of (hi; yi>un-.r ? llo'./ i . tl,,- y' i l. ; . 
Arc they seii.Ohle of i'h:'.!r';i' j of Ii.-hl,’ Wt.- ;'- r;. ; 

clopo.iitt'd ? What of tln-ir yiov, n'!.-.*-.- ll • ^ r>.'! v' 

Wimt has hoen said of llic vahn' of ! WL ; ; t’. r ! ■ ;• 
oyaterfound ? Iloiv lonymetri a di’.- : i-'i ' . 

revenue was at one time d- riv;-.!-!- fn.-u ti. • t • al i l.-.i ; i.‘ 

Ceylon? How dow: tin- hircc r 'all.ei 1,*,'; -.r, ; , . , . i , 

the “hys'siis” of the lue,'.--.-! ? Wh.ic. v; • v.--. ■; n- vl -. f tr r.. '■ 
ford? To what Ita.s limt of the I’ii.n r 1 .-^-a ■.;•! *; l'.‘ 1’. • 

the use of the foot of the cu.-klc- ? Wla-.t is It '-u .: 

%va.s helioved to ho the of limn -t t; ,.■ I ;• ■ f >. ; ) ,• > . ■: i , 

1837 ? What wa.s the cut in: wcie’nt of ‘■i.hd!-;! di” ;■ •; i - 
thcheach? What pnce.sare Cairh'laVmos ly d.. : ,> . 

pearl oyalera? Give e.xampiis of (.■-.uain ;• t n, 5 cvd a; ' ■ 
hoin^ restricted to certain localitii-:. iMr.nt!->n t,- ti,' f , 
niollusks. State iiislanwa of d-.intu-.v do.-ie hy tl:.- 'r..-r> .!.• Vr 1. 
is the hest defciKH! ayainrt tht-m? V/hat i-xamni;- i- ri. -.;, ...d 

bciielits derived through tlidr am ncy ? ' 
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Class IV. Pteroi'Oda. — P. 175. 

How are the mollushs of tliis class distinguished ? "What species 
Is abundant in the Arctic seas ? Describe its appendages and 
suckers. , . , 

, . Class Y. Gastjbropoda.— P. 176. ’ , 

What is the structural peculiarity of- tliis class ? How is it 
divided into orders ? Hame the lii-st of these, and explain the 
meaning of tlic term. Name the. next, and explain it also. The 
.same ivith each of the othcis. Wliat are' the habits of the 
hrancUata9 To what order does the limpet belong? How is its 
food procured ? YTiat is the peculiarity of the Chiton? To what 
order does the sea-hare belong? What is said of one when cap- 
tured ? YTiat tradition was current about it ? To what order do 
slugs belong ? Do they possess great sensitiveness ? Any repro- 
ductive power? "What safeguard to some extent is enjoyed b}" 
the young ? Have any of these animals a rudiniental shell ? How 
many species of Helix are found in Ireland? IVhat is said of 
them as food for birds ? Are any species eaten by other animals ? 
Have any been eaten by man ? To what order does the common 
. whelk belong? For what is the dog- whelk remarkable? What 
was the Tyrian imrple ? Hdw was it procured ? 

Class VI. Cephalopoda. — P. ISt ' ' 

YTiat are the characteristics of the class ? In what points of 
structure is it superior to tlie preceding ? Wliere was the pearly, 
nautilus taken ? "Wliat is said of the structiire and the number 
of its gills? What were the Ammonites? The Orthoceratites? 
What cuttle-fishes have two gills? What was the liclemvniul 
What were its habits? What opinions were cuiTenf regarding 
the argonaut ? What is the true account of its power of moiung ? 
What function is performed by the arms ivith the membranous 
disc ? What is the Poulpe ? Wliat is the structure of its arms ? 
Give an example of its powers of attack and escape. In what 
respect ha.s it an .'iiialdg}'' to the chameleon?- To what. use has 
•the ink of the -cuttle-fish been applied ? How has the internal 
bone been used? Has the flesh been regarded as nutritious or 
othermse? ; YHicre has it been sold? How has the common 
Loligo beeirused at, Newfoundland? Y^hat proof is there of its 
abundance All that coast?. What does Mr. Bennett say of the 
numbers of another species? "Wliat exaggerations have been 
current as to the size attained by some of these animals? What 
was the actual size of a very large one found by Captain Cook ? 
In what arc' the ova contained ? Are these ova uniformly in clusters 
,or detached ? "What remark has Dr. Buckland made respecting 
fossil species? "What is said of the importance of shells in a 
geological point of View? What observations have been made 
'.on the microscoiiic stmctiire of shells? What was discovered 
- regarding their distribution as to dejith in the Atgean Sea ? ■ 
What as to their geographical distiihution ? IPhat is the inference, 
.to be drawn from these, phenomena? 



1:2 


PART lI.—TKiiTinsRA'n: A2.'I> 


■\Vhat nrcHniU!! of (hi’ lU'' 't oh-. ihr; 
ihc Yorlolirnto ninl tii-: liu'* l :■ t'; 

uTintoiiiiciil '• of tUi; t!i’. : » ^,1 i; f .j:. - ;■- •■■■ 

posed of '/ Is it iniiforsn in i?‘. 5 *n! :r: f • > f 

animals? Give t-xaiiipl" - of (hi-.. y.r ■ ‘i - i 
Vertebrate Aniinnl-' nr*- divid-.d. Vitd'i. < : *-•. • ■■ -x.*.' i- ,. i x;. . 
v.'liich are warm-l>!o't l-i / 

f't.*.’ * I. I’l ■ 'v ' — i’. -’i ". 

Give dcrmilion of tv H>>v/ i ■.(’;• i !y • --x r- ■ ' G ■. n 

rcspinitinn carrb d on ? Ifo-./ ar - rt;- jn*;- ■■ j. - ' *' V,"’ 

are fisbes finind ? Atv.brt c-n rf V,'; 

is said of thiir forms? What of t;; G'.'- ; d. ? ir ■ ;• t: 

slime on tb‘* body <)*' ii'b.'’ ('!ntrli ‘l ! V< i -•>. i o ■ - ’ ... ■ . i 

the metaliio In-tro fif th" ■ , pr-irl!; r • o- 

rent from tlmt of ;* ab b..i.i b-.-n ot . rv <l *•’, i -= f. ■ 
of fishes? To wlmt ar- ih>y mm! m.o; - ‘ W: xt A • ‘ ' G. ■ 

sense of taste? Of ;.;m Uf (>f b. ■ ■■■■’■ 

/•ladder assist this M.ii.' e ? Wi::;*. Jh- >' ’ 

of the seme of xiobt .* Wiia- i.f t!;.- (•H:id f • .- o 

Cave? Have li'iit-s evelii! ■ What i . t!’ • i;. d- . . • 

body compavi'd with th;it of v.e.t r .' H-..' i •. !t hi-r-; i- 

diminisheil ? \Vh;rto!h ru ■ml - ; ti;- ii.!;--!.; :•! i ■■■ i -. if 

found in allfishi S/ V/lnt are ti.- i..‘ >.• ■', ■ ' 

How dot;;; the tail a< l > llov/ ar ■ t!. ‘ I'.a ; a e -. ■! ‘ V; t :.t i ; • ^ 

of the moYemenl'i of a I'ip •.fi-b- ! i.;,- ! i 

fly? How many Ciudli' .-. e.re in ib.-- t. o', i. -!, • ■' ■■ ■. 

it breathe? tVliv do< ; li •'a d;- v.!-. a o' >. n: • '-■ ; 

constitutes the food of ti-ir- .,' ib-v i'. i '.-e ■■ f ■. o le r.- 

aiTanvi.-ment hy whieh fi-b-'. p'. y ..o f •. ‘ 

the voracity of the rr>w.'.l-h. C-oii: ■. f f; • i- ; ‘ ■. 

the organs for jio hen-io’i in tie- be.- • V. i 

of Ibeir siw, sh.-.p", and tnuut- r, ; nf t! ■ . , ■ ■ • • 

dVlmt is tlie use ot t-etb its liii-T'* .\i ■ •. >. ■ j • : 

alive? dVbat is tl»e O'-uev.-.l vale' V.'h.c -i.- - (.. .•'■. <; '. ■. 

wiiiclr bavo been dried up fomol after t!--- t.-.hnv ,' - - ;• t ■ • . 

tain ft.shos? by what l-.i.ws j..re u h -i Uc.b,.-'. 1;, ti. i ■; ' 

"Wliat number of or:: do s-oiu- jiroda - ■ f WS ■■ • 

by Aristotle, lias been contirmi d ? W'c.-.t > > r, - /,■ 

Wlmt of a Kliehh'bark? 'Wiiat, ..f i..;... . ..r ; o, • 

Eo-e-sed by some tlnt-li-die.;? What m- -! ■ of .• , !■ , {.I . 

iiig-fisb ? Vbut 'veapuii of def.-ace i e-. d be *!.•,- ; V. .b ; 

by flic Weever? What by the Sp.iu.-d li.i .p ■■ './f i . 

vance regarding tho-e .spin.;; i.-; 'd- d b-, .'I;, b;'' ’ ■; 

weapon is used by tin- conimon Stivhlr b.o h ? ti • \ - 

By the Swonl-fi.i-b ? Give exumpb,- <>f the f-.re;- 
has been ti.sed. What tlefenee i-s .•mi.!..-.,d bv r-- . !" 
the Nile? The Torp.-do? The Hh-etrl-- i;-',/ Wi .t'; • : 

of the comparative vitality (.f ti-he-.' Giv,- .'. •..' 'j,!- ,■ t-n 
How are Cnyp fed in Holland? Ili-minUng . ri-.! ■, c 

atate what i.s.said of the Alaeherel .'lid.; -. Wi;.;!, i.f tt • i 

of Eels? Of the ear-boue.s of the ilaig're? in i!; ■ lo ..k.' ' i.if 
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the J ohn Dory ? ', Of the Eemora ? On wliat principle is Cuvier’6 
classification of fislies founded ? ' Into what two great groups are- 
they divided ? Name the first Order of osseous fishes and give 
examples. Name the second group and the Orders into which it 
is divided. Name the remaining Orders; explain the meaning 
of the name; give an example belonging to each. Name the 
three Orders of cartilaginous fishes, give an example belonging 
to'cach, and state the difference in the gills and gill apertures. 

Caktilaginous Fishes.— P. 239. 

Petromyzidoi .--'?. 239.— The family of the Lampreys.— What is 
the origin of the scientific term ? -What small' fish of rare occur- 
rence belongs to this -family? How was it formerly classed?' 
What is remarkable in its skeleton? What in the habits of 
some exhibited at Southampton ? 

SquaUdfR Raiidoi. — P. 240. — ^In the Sharks and Pays what is 
the structure of the gills? How are the om deposited?. By 
what names are the empty egg-cases known? How are the 
young nourished? Among the Sharks, which are larger, the 
males or the females ? Give some of their English names. 
AVhat is the sldn used for? What is said of the small Spotted 
Dog-fish? Of the White or the Blue Shark ? Size of the Bask- 
ing Shark ? What is said of the Blue Shark ?. As examples of 
pro-vidential care, state the arrangement for aeration of the 
blood in the young. Also that regarding the teeth of the Sharks. 

Sturionida:. — P. . 243. — ^Family of the Sturgeons. — What is re- 
markable with regard to the surface of the body ? What in the 
appearance of the tail, as contrasted with that of the Perch?. 
Did this foim occur in former ages ? "Why a royal fish ? What 
dimensions ? What is made from it ? 

Osseous Fishes with Febxibee Eats.— P. 244. 

Order Peectognathi. — The Globe-fish and Tnmk-fish already 
mentioned belong to it. ^ 

OrderLophobeanchii. — ^Howarethegillsarranged? Whatfishes 
belong to it ? Has any fish a marsupial pouch ? What is its use ? 

Order kLAEACOPTERTGii Apodes. — Family Anguillida :, that of 
the Eels. Meaning of the term Apodes? What are Sand Eels? 
What size does the Conger Eel attain ? What en’or is yet current 
respecting it? How many British species of fresh-water Eels? 
What is said of the fishery at Toome ? W’^hat of the young Eels 
ascending the river Bann ? Do Eels ever voluntarily leave the 
water ? What is said of their power of endming cold ? 

. Order Mad Sub-brachiaies.— P. 247.— Family Cydoptmdee .— 
WTiat is said of the ventral fins of the Lump-sucker? Of its 
power of adhesion ? What is said of the value of Tm-hot brought 
to the London market? What fishes belong to the family (?ac?ida;.5 
, Order Mae Abdojunaees. —Family Glupeidoi , that of the Her- 
ring. — ^^Vhat of the White-bait? Impoitance of the Pilchard 
fishery? Of the Herring fishery? What does Pennant say ot 
■ the approach of the Herring ? What is the tnie explanation of 
the phenomenon ? Family Salmonid ( R.—V . 252.^What i^s said 
■ of the Pollan? Gillaroo Trout, for what remarkahle? Size of 
the Great Lake Trout ? Difference of colour, how caused ? Mi- 
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pvalion? Fall? of Kllmf.r.ir, Mlttiori liov.' f ! Uv-.r.’-J...". 

taken near Coli'Tahu'? j 1*1 w n, *1 / Wh ti tl ) n. • > 

to the sea? ■\Vlint j? the IV.vr? J>'> t) '/ «■ ‘ari'. f.. h. Ir r. - 
river? Ji^pcirhl', — 1’. H '/'). — 'i ii*' l <■: h: ' i • -■ h ■* ; 

its rapacity? Its fornier val'i*-.’ ^ !{■• ir.. ' Fi: -..i. 

romc native .'-•pecitnen-; ? I 

Carp. — Wiiat of the Oulil-f; ft; ; ? ‘lo': t’v!;’ : i-- •'* 

3-J'JU? 'J'lic ]!rt ;un as iii--nth>ri-">l !-.? rk-.t; r '>/?. t, -. ' i; 
made of the sefile? of t!ii.‘ t,’.tnl5y of ttdc ■ ' 

Os?r.of? i't'Mni ivtrn S’cm'.v i’.v; '. -• !’ ',".7. 

Onnr.ii AcAN-rttoi’rf'avi.'ft ™t.i.'.r.o i. ff • i',t. 

iniiy Jjiibriild'. — I’, ftuT. — ’Ifi.'.t <>; f;; - \v 'f ■ •• •. f . r' • 

lisli ? Local n.'iitu; t t.e*. o‘ t. • 

Wiiat is sai'l of tils- <!)■ liiL't:;).;', (.!, ic-.r M. - i,’: ■!. 

Grey IMullet? tpiantiiy t.-.k.-n ? V.'. k-:-.', o' if ! • * f . ’ 
turo of its food ? llat'it of ;.pri/r.';f. j; ■ t. ' V. ■ ■ 

the vciglil <'f a K'-'l Ifnol.fi ft : y t. i C 

IcJifrtli? 'Wiiat. i i f-iod of a Lit- .i-. t-t. ".-’".‘.A < V - <■ i 
Antrim in ? As..; n — i'. t’-V,' - -1 1. -.t iS G ■ ' * : ; • - 

1*. ‘ioO,— The Idlof-lish, V/iiV .--J call'd? t;.' 'ie,-.-,' * 

Toinperatun; of its Idoo i ? P.'h -.t i . ,* -.I ! «■; tl ■ -r •; /' ' ■ 
in liS2] > p. k'oO—'ii." .t-’h ti, ■ Gd';.;, • • > - ’ - 

ivliat arc (he Hi.-a Lrc;’.!:.-’ s.-tc.-a <■ I t,f ? ■-, 1,: • 
Lack nlnl Gtinuml? V.’ii.it l; h i: o-li-.! th ; t . :.•■:? t.'j o 

Pin'd of a ii h 'J >!'-• ii. ■ ; -i, - 

liie I’c-reh. — Witiit ptic.- I'.i n hv - < ■; 

the true Mtilh'l.'.' V.'itat ir toid <>; I d :■ . : ■ k ■; -■ 

tVliat opinioii'i it.ivi: jn< v.u! ■ 1 a . t > cV • ■. t ■ /, • ' -- ■ ; 

Where isitfouuil? Wh.tt ati- it i .’it-.’ \.’i t 

LapLei'ii pioitov'l Ly it; V, ; 

arrived at Ly ii e.iin|i''.ii -ei of !- . ii i. ith ti. 

Csa'-IL It! V —k. 


What are the cli'.nie t' d tr-: of tl; A V/l, 
most nuiiierui!.';? What i tl'-- ni:; d-.-r <■; j;..-!!, 
ivere th.c-y ilivided l>y fj.iiir.' H-e..' ,- -- ? 

eacli Order? lioiv tieaiiy ate iidfd.'it.a'.t , oi '}!. ' > - 

Of Ih'itain ? Of iivlv.nd t SV!!V i . t,h • M -'-1 e. 1 I 
Oanr.a I, Arti'ni!;!,!, — 1'. h’d?,— Jh.o i, 

Wliiit stranye animal-, i'/lo!!',; to t!;- i - 
i!iel!imorpho''c,4 of tie- Fio;, un v.'. -,; d. .- o f , 
the food captured? Wh. -A nr-.- 'ihc.- K.-,- ' tt .- i- ; 
efleetetl ? Lsthefroc^ cottiid'-tcd e. . ; .It l-i-_ - 
land or irs intnahieed ! l.^, .-itii ; 'li. 

Wiiat doe.s pojmh'ir (nelUiou in he! v.-.'l r • v ti. ■ • ,’i 
What in Fnykind of iL.e 'i’tud r \V!; ..t esi-l-i;- - 0 >' 
existence in foriner tinii-.-' of ei.-.-.i-ti-; Jl .■’..•■•A.i i.- .v'.- 

punr.u n. Oi'njm.\.~-i’. tir-J — il-.v,- la-.nc Fh--, - 
tiphnd column of (lie ihatth'-indo-? lu t): -t o: c!. • 'V 
wlmtcUmales are they moii uinm-s.,-.;-, ? Wh 5- , -.r- 
in reference to ishiiul-, iji il.-e ra-idc if. Wi . 
Ameru'ft? AWinl arc tiieir hahit-: ? V.'h o. ao' 
numbers of the poisonou-; and the he.iii'.I' -- t;!! 
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the Boa-coiisti'ictoi.' Idll its prey? Desuribc the structure of the 
jatr. Same of the poison-fangs. • What is said of the poison ? 
Of the Rattlesnahe? Of the Naja or Asp? Of the, Cohra-di- 
capcllo? Of the Python?’ What evidence of the former exist- 
ence of large serpents in England? What ."species now represent 
there the poisonous and the hannless tribes? . What of. the bite 
of the Common; Viper ?' How do the English snahes pass the 
winter? _ How many were in one instance fomid together? How 
is the skin changed ? How are the young produced ? What are 
the movements of the Common Snake ?. ' IVliat use was formerly 
made of the flesh of serpents ? Why is the Blind-umrm so called ? 
VTiat is the cause of the. appellation /rayzZfs 9 What peculiar inte- 
rest attaches to this creatine f At what altitude are snakes found ? 

Orueu m. Sauria. — V. 281. — ^What arc the characteristics of 
the Order ? How many species are known ? Are any used as 
food ? State the hahits of some South American species. Where 
are Iguanas found ? What is remaikablo in their appearance ? 
AEhat is their food? What is peculiar in the strncture and 
habits of the Geckos ? State some of the peculiarities of the Cha- 
meleon. Explain its changes of colour. How are the Lacertidcs 
distinguished ? What English species belong to .this family ? 
How are the, j’oimg of these two species produced? Give an 
instance of the tail separating easily from the body. Where are 
the Ca3nnans found? VHiere. the true Crocodiles? Where the 
Gavials ? In what respect are these reptiles beneficial to man ? 
What was formerly supposed respecting the tongue of the Cro- 
codile? State other erroneous ideas regarding these reptiles. 
Wliat does Swaiuson say of the courage of the Crocodile.? What 
provision exists lor keeping up the supply of teeth ? State how 
many teeth, exist at one time. What was Icthyosmrus? Its 
size? Its food? How rdanj' species? What was tne structure 
of the Plesiosaurus ? What were its habits ? What was its most 
remarkable characteristic? What was the Pterodactyls? How 
many species are known? What were the sizes? What the 
peculiarities of structure ? Wliat the food ? The habits ? 

Oedee IV. Testudinata.— P. 289.— What are the characteris- 
tics of the Order? Where are- the vertebree? How many species 
are known?., '-How many of these are Land Tortoises? How- 
many fresh-water? How many marine? Where are Tortoises 
found? Are any included in the British /aioict? What Use is 
made. of the Green Turtle? What article is supplied by the 
Hawk’s-hill Tmtle? . What is said of its structme and hahits? 
Where are the eggs deposited? What a.re the habits of tbe 
River Tortoises ? What of the Marsh Tortoises? What is tlie 
food of the Band Toitoises? What are they remarkable for? 
.VTiat is said of the size of those in the’ Galapagos Islands? 
What of their habits? What does Pliny say of the size of some 
in, the Indian Sea? What are the ascertained dimeiisions of- a 
fossil species from Lidia? Did Tortoises foimerly live m our 
own seas ? W^hat does ITpfessor Eorhes 'say of Tortoises in Lycia ? 

CeassHI. AVes.— P. 297. 

What are the characteristics of the present Glass ? V hat L 
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for it,'; power.-; of iiiut.'iti-'n ' How '..o- i h-.y, 1 o' 

furcllt I'eyitrie:? Ho- ■; Kun.p • p- . o-a:;!; V ■ /' 
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OiinKii 1. llviooui,-;, — i’. — Ho',-,- d: , •! ;• 'c'- 

tlic Ptnictiire and p.-'-dtiou of th»- to. •; Int- 
they divided ? 

Famib/ T . — YiUtvriilr . — {’. — Uow <;! d f ■ 

other families? Are any ]ierat;i!‘.ent!v i. -id -nc in i!; 
tries? AVliat .epec-ie.-; havi* l>i-eti o-c-aid.- 1 e. ; t.d.t .e ' \v!. 

their habits? I’.y wlmt pecnliatiti..-,- i- tie- t*on<I->; 

What erroneou''t ideas were eiinvnt o ^p--.- it t W h .r. ,-r i' ; 
true dmionRionK ? To what eh-vation do-.; it u- ;> ! ? i' - 
the appearance of the Lamnn-rnever. Wh.-o- i - ir f.. '"-! • V.'i ■ 
iBtold nfit.saudueitv? 

Family //.— /h/..-wuVe-. — 1>, IkJO. — Hot.- di n -- 'm ' • i,. 



what source of error are we liable? What species of Eagle are 
permanently resident here ? To what countiy does the Spotted 
Eagle belong? Golden Eagle — ^its aspect? Power of vision? 
Capture of food ? Its boldness ? Popular eh-or ? Habits ? Si- 
tuation of eyrie? How destroyed? The true Falcons, how dis- 
tinguished ? Haunts of the Peregrine ? This species, how used ? 
Terms applied to it in falconry ? How carried ? How bedecked ? 
Meaning of “lure,” “quarrj'-,” &c. ? Former value ? Eapidity of 
flight? Boldness? Eapacity of a female ? Hawks, how distin- 
guished fl-o.m true Falcons ? How many British species ? Size 
of Gos-hawk ? C'oloiu ? Character of Sparrow-hawk ? The Kite, 
how'distinguished when on wing ? Is it rare in Ireland ? . Hone}’^- 
buzzard, wlicre native of? Hen-harrier, its prey? Its strength ? 

Family TIL — SMgidcu. — P. 340. — ^Flight of Owls? Time of 
appearance ? Sight ? Superstitious fear of them ? Dimensions ? 
Snowy Owls, where native ? What species most common in these 
countries? Their haunts? Food? Habits , of a pair of White 
Owls? Eagle Owl, where native? Give instance of its attach- 
ment to its young? Habits of a South American species ? 

OnnEE n. Insessores. — P. 342.— Meaning of the term ? What 
this Order docs 720^ include? How many native species? How 
do birds perch? Into how many tribes are they divided ? Give 
the names and an example of each; 

■ Tribe I. — Dentirostres. — What other birds, do the Butcher- 
birds resemble in habit and fonn of bill ? What is their food ? 
How is it treated by them ? Where is the Water Ouzel foiind ? 
What question has arisen as to its habits ? What is said of the 
song of the Missel Thrush ?, And of that of the Song Thrush and 
Blackbird ? Wliat bii'ds belong to the family Sylviadee ? What 
is the food of the Eobin Eedbreast ? Its habits ? Give examples 
of its building its nest in strange places. For what is the Night- 
ingale distinguished ?. Is'it resident in England at all seasons? 
Is it found in Scotland or in Ireland? Are its notes indicative 
of sorrow ? Why are Humming-birds so called ? What is said 
of their size ? Of their food ? 

Tribe IL — Conirostres. — P. 349.-^Sky-lark, what peculiarity is 
there in the foot? On what does it feed? When is it fattest? 
For what object does it dust itself? What is said of its song? 
What other birds belong to the same family ? For what power 
is the Starling remarkable? IVhat is said of its migrations? 
On what do Starlings feed ? ' How are their evolutions described ? 
What fables were curient respecting Birds of Paradise ? What 
species belonging to Hhe Corvidae can imitate the human voice? 
IVliat are the haunts and habits of the Eaven ? Where have the 
Hooded Crows been observed? What does Washington Irving 
say. of a Eookery ? What is said by i\IacGilli\Tay ? What by 
Knapp ? Do Eooks do more good or more harm to the farmer ? 
/Oh what do they feed? What is Jesse’s evidence on the ques- 
tion? What recorded instances arc there of their destruction, in 
jgi'cat numbers ? What other s])ccies belong to this family ? Wliat 
is told of the Daws at Cambridge? Why are the Horn-bil!s so 
.called ? In what countries arc they found ? What is their food ? 

. Tribe ///.— Sc.vxsores.— P. 357.— By what peculiarity of strut-- 


tnre are those birds clislliigiihbed ? ' ^ 

Woodpecker? How is it procured ? I or v.-ua-. ir_!,.o- i ■,» i 
markable? For what habit, as tegards it- i ;:;' '. o- tie- bn 
distinguished? Is the same liabit ob-_eiv,d in the -■j n ri •. 
species? Mention some of the poets v.ao nave iTi-rm-l . 
cheerful note of the Cuckoo. _ 

Frffid /r.— FissinosTuns.— To wlml connttii- do fn - I* 
belong? IFhich Britisb bird po<=;.-.v.-; the mo t ie j!:! nnf. p! 
mage? What are its habits? Wiiat f.ibh-.; v.er.- i-v.. t ;• ■< 
the Halcyon? What bird, tmdnccd l.y iH.pnI.ir r. p .-t. w ; 
eluded in this tribe ? 'What doew .Sir HtimpI-.:. y I > < : r 

Swallow? About wbat. date does the S-.v.,nor.' rrnv-- ;;i tl 
countries? Where docs it liuild ? }.>ai i • it . m to--' ; 

distinguished from otlicr specit;.-; f Hr.'.'.' ti tm- !(<'■: ■ -r. 

distinguished? B\' wbat jioct is tJic .' itu'itmn o: it-. r, r--; >. 
to? SVherc else Imvc tiio,-c iic.-t i in'cn nK ■.•v. -i J> - t-, • li-.-. 
martins return to the nest.s tiioy f»ii!i'-:5y oecni.: V.. 

done by a pair when they fomul a. rv.albuv in ; ■ ■ \V i 

explanation is suggested i<yMr. 'riiompV'U.' 1-. fh- .'■'••.n n; 
smaller or. larger than the Hoi.v-'ir-m.artin ’ lh>w >■■■■ ■■ 
arrive? Why is it called .Saud-martin ? If!'-..' i. t'.- d 

tinguished from any other .‘••jiecie,.' Wh- r: arc it n ■ t . c 
In what montli docs it arrive? In v.lwt du-.., it <! -p -.vt ' 

Okdek HL IlASor.ns. — What is tie- Jii'anir;- i,: i.n • t. 
What domestic binl exhibit.^ tiio liabill V/j. -.t < ’.c-r i 
helongtothc Order? Fainily — f. .b; : .--U'i ■; ■ ' 

names are given to the Wood.pigecm ? WlrU >■:' th - ii. ;*•.■■■. g. 
birds arc said to do to farin-eiop.-. ? Vi'li- :-- d. - li; • j', 
build? Of what Doves i.s tiii;' tin; (iri-.;>ts ■■ i' 
pigeon trained? How many tufic.s luv it i- -tv .. i • ; 
an hour? At wliat season dec;; tlw Tint! -.'i d. r • • 
tries? Of wbat country i-; the l‘;i--'Urir.p.d--.:\ i. • .• •• 

many, according to A'mhdKm’!: v; i.x-.v i - tn d, 

flock? Hoiv many Imslii-Is- (it grain •• 

daily? Family rhnsUiidi!<>‘. — •I’.'ii.at (..nMi'. d.: - 
Pheasant come from ? 'J’o what eouni-y i-'t!. ■ ■ ; 

stricted? What arc its bauuts? Wt.vi. t- i'.’ r. 
found? Where the Ptarmigan.* Wtcit i-. t;;- n. i 

generic name Layojmn';^ M'iiat i-; the e.b.cr . ; t!-.- , . . ■ , 

.summer? Wliat is it in winter? Wi..-.t r..“, 
not yet mentioned, belonged to thi.-; h-miivr Wi ■; i;.*, 
tacbestotbe Quail? Where is it tbuad?’ V.'L -.t - if - I d 

What bird of large siv.e, once living in tic c c - . 

longer found hero? Wliat coumtu/. do--- it .j 

mil}’ S/nd/iioiihte.— Are Biisiavds jitciuiml ' Wi ■' j . ^ 

Great Bustard? What of (he I.itth-? 

Order IV. GRAT.t..vror.r-s.-~P. flbT.— M.-iinsn-- jd - t. . . . > ; 

the Ostrich and the Plover c-Nhilnt (he peenli.-V ■: 

theOuier? Wliat wa.s Cuvier's avianveiiifi.c » V/ii - ' - ■ 
able in the stnicture of {he Aiitervx? 'wh’al - ‘s.'.d 
Family Charadrimla-.—Ou'/m of the name Ph-t. i ' W d ' ■- -■ n 
Golden Plover found? Ihw d.ws it ap.ica, t„'h..v.-' ;",dc c 
moult? I'orwhut device arc some of Uu-r Idui-. i,.;,, 
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/ ‘ ' i> i,*i • ^}, ^ Coinmou Crane a native of these 

touiitnes? S'ly of fWs hhd ? "What situations 

.. re ficquentcd by the Coiunxon Heron? What is remarhahle 
about Its appoavanco xvlicn at rest? What when on the xnng ? 

I'*'. ^ ^., ^ Common Bittern a common bird ?. 
Wiiut IS said of Its •‘boomhig?” What was it considered the 
ciuuleiu ot? I'or what is the Stork remarkable? 
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i ins family ? W hat is the range of the Woodcock ? When does . 
it it j' ? On what does it feed? Do any breed in these king- 
doms? Family iiallMcc.—V. 372.— What is the Best known 
species of r.ail ? What_ other birds belong to this family ? What 
difieronce, is oliscrvablc in the foot of the Water-hen and the Coot ? 

Onnr.il A’’. NATATORfo. — iVhat are the general characteristics of 
the Order ? In what respect is the Flamingo allied to Order lY. 
and also to Order V. ? AVJiat is the meaning of its scientific 
ajipcllation? Family Ajialidce. — ^P. 874. — ^What birds belong to 
this family? AVhat figure docs a flock of Wild Geese assume 
M’hen flying ? AVliat arc the best knonm species ? What is said 
of their watchfulness ? At what season arc the Brent Goose and 
the Bernicle procured ? AVhat name is given to the Brent Goose 
in Belfast Bay ? AYJiat is said of the AVhistling and of the Muto 
Swan? ■ Where arc Black Swans found? What article is pro- 
cured from the Eider Duck? AVhere are its haunts? How is 
the down collected ? Family Colymbidm . — What birds belong to 
it? AVhat are the habits of the Great Northern Diver? How 
has it occasionally been captured? Family Alcidoz . — What 
names liavc been given to the Puffin? What is said of the 
ivings of the Penguin ? Give examples of the courage of these 
birds. P'amily Pc/ecttHtdcc.—How many native species belong to 
this family? "WTiat is said of the Common Cormorant? How 
are Cormorants used by the Chinese? Family Landw . — What 
birds belong to this family ? AVhat other name, has been given 
to the Terns? How do they take their prey? What is meant 
by a “play of gulls?’’ AVhat is their food? How are gulls 
sometimes cap'tured? AVhat food do they seek in spring? 
What are they said to destroy at Horn Head? What is said 
of the Black-headed Gull in NorfoUe? What at Lough Neagh ? 
What is said of the Common Gull of Belfast Bay? What name 
has been given to the Stormy Petrel? AAffiat are iffi Imbds? 
"Wliat use is made of Petrels in the Hebrides and at St.iplcia. 
Has the Fulmar hcen found on the Irish coast ? Has the Stormy 
Petrel? What situation did it occupy at Tory Island.? How 
were Petrels affected h}' the storm of 1839 ? What does i^ru'in 
'Bay of another species? , Contrast the multitudes of dinerent 
species of birds. What is remarked of their abimdance or scar- 
! city in a fossil state ? Of what island was the Dodo a native . 
AYhatwas its probable weight? To what tribe did it bewng. 
'Are any foofe-prints existing of large birds now extinct? Y hat 
was Professor Owen’s opinion of large bones from New Zealana » 
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Tn'r.’hat genus were iliey all relurred? .»• <..-i 

been suggested by these roinains ? 

Class IV. f. l 

mat is the derivation of the term? ilov- niany e^.rr;p!rt, 
ments are in the heart? What is said of {!!>• Lisi ul .(a. i i’ . 
pared with that of birds? ]lo_u- bs r.e j-if.di'Ui c;;, . ? _ {!»■■/ 

are the lungs situated? What is their .‘tuieture/ -.t r. tj— 

characteristic covering of the Maiiniiali:'.? db;' r. -..t 

pects docs it assume? What is the u.-u.il nuni!' -r <•; ’ '-r f i'- a -.t 
term is from this circurnstanre often u-ed f: '• nyr:;. n. -:: v ;Ph 
Mammalia? State some \ l the chang*-.-; ol. . rve.bi.- ju ti. ■ ; r;,! 
number of the e.vtreinilie.s, is the niiiaii r i-: o.' ; " 

in the spinal column uniform or not ? Wh..' i. i;i 

the neck of the Elephant? What iJi that o; th - iJl,-,..'. ■ ? V. 1, 
peculiarity is observable in the luaul r.f t!:*- 'J ap r* iti !i i ;' 
the Elephant? Of the rddnoevro; ? nf >(..• t.di: t't l! - 

Stag? AVhat name is hence pd veil t>j nnim d . i.f t;;" !* r tri! • ' 
What was the weight of the antlt-rs in fhi- ‘"Iri h i h’.' ; Ifi 
what space of time did they grow? What <!in- n a'.- c - , • 

is observable in the horns of tiie Goat e.i.d tlw O-.. -4 

with those of the Deer? What name has fuca tti!^ i ;*■> 'it.; 
been given to these animals? Arc the tia ’ci (•;' t.h • 1/ ; ’■ a.t 
regarded ns part of the dental f-ystmu ? Wh.-.i ■ !ii d ^ r.' , i 
present? WJint size and weight do tlwyat:.’.!;! V. (. • f. > 

is there of the former almtulance of El t, i.n Si i ■: i ■. r \Vi - *, 
is whalc-hoiic ? What is ils .‘■•iniati”;!, a.’id i;- c • £.■ 0. ■■ h'.;; ; 
animal? How many tccih li:w. man? Ihav m- t; ■, < 

How are (hey placed? Arc they < in m.;, ■ -i- - < : - i ;■ 

malia? Mention examples of dinVrcii''>- in tf - t r, i •: 
has been observed witli regard to the ati g.tal:..:, o' f!i ' e t ■ 
the food? What inference is thu; an.r.a'-l'- l 1,?! 
stance in nature of an incoingnious of E.-e. i'.- 

comparative anatonii.st venture to dedW" ti • t,. . . 

and habits of an extinct animal from a p'utio;; •;* ' • • 

Who led the way in this field of di-^covi-ry / Wl, U o!e '. . • : 

ho regard as furnishing the smV.-'t h.wi:; foV el.r ise , 

how many Orders are the inferior anttna!-: ut>v. (ib. 
is man classed? Hamo the eleven Ordi r;-, c.iid' 
of each? What is the estimated muulu rrif r'p-- ; ' 

are British? How miuw uyu Ivhb? V/l.a'cm ; 
flucnce the geographical distvihutiou <.f uidm-,': ■ ; 

Lyell say of the Mammalia of North Amein .t ? 

Ordck Mausui-iata.— B. SiiT.—Wle.it is ih.- d, d, 
term? In what particular prior to bitth tlu t!, - r, 
group differ from other Jlummalia ? ^Yll!v^ anim d’ 
in the Order? Over wliat parts of (lu- wtuld ■ 4 
distvihuted ? Wlait is their food ? What u as d .. . ■ ’ 
lyangaroo measured' hv rrofessor Owen? What r • 
of the mother ? ^ What divomUy is slmwu iu r 1 < • ? 

IS given to one section of tlio Mai'siipial auiiu'' ' 

Gie Echidna resemble? What aio the luviiliadte • < 
thonjneus? What are ils habits? What me li.v ! 
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Knn^nroo?? W li:\t orcum'd in U:o S'.irrcy Zonlo"icnl n.'irclcnp? 
■NVhi.-fc nro. l.lic Opopsum)^ foniid ? Whnt tiu’iv Hivu’. ? 'j'lieir food 1 
Wluil is ihe sli'iict’iirc of ilu; fi-ci? Ilavo tlu'V poitcbes like tin; 
K.’iitirarous? If not. Ihov aru tlio ycnui.;^ carried witkoni falling? 

]lonr.NTi.\.~r. -lOil. — What cdinmon animals jnuv i)e 
fnkon as ivprcsonting this Order? Whut dcihdUou of I’oilents 
is given by di'iiyns? What nninbcv of spc.cioK is known ? What 
pro])oviion <locs this hear to the entire nmnbor of Jlammnlia? 
How many species belong to the family of Ibe Squirrels? How 
many to (bat of tbc Kats and iMico? ilow nnuiy to that of the 
Porotipinc ? To what continent docs, that animal essentially 
belong? Are any species of Ibis Onlcr pccnliar to rolyncsia? 
How many Tritisli species of Rodent ia? How many Irish? 
"What Kngiish genufi containing three species is nnn’presciited in 
Ireland? Y.’hat is remarkable in the molar teeth? Describe 
the growth of the incisor? WJjcn an opposing incisor is kjst^ 
what happens? Whnt is the 'meanim: of , /o/?-r'ra;j/cy What 
species do so '? Whicli of tluon collect a sttue of food? What 
apparent usefulness is roniU’Cted with this Onlcr? What is srdd 
of the habits of the tlnjujiion Squirrel of Diiglaiul ? Is it known 
in Ireland? Wliat is said of the. fur tsf the Scotch ami of the 
English Ib'.re compared with that of the Irisli ? Is the Irish 
Haro idenliteil with another formerly believed to form a ilifi'erejit 
Sjiccies? Whero is the Reaver ibuinl ? ^yas an r species of 
Denver ever indig<.*nous tn the Rritish islands"? 

Onnnu I'-nnsT.VTA. — P. dOS. — Arc any of these anitmd.s without 
teeth ? What is the. true charaeteristic of the Order? Into what 
groups i? it divided? To what (juarter of the. world do the Ar- 
inndillo.s belong?^ How arc tln-y <iistnbnte<l ? Wiiat i.s Ihclr 
food ? What is said of their sir.e? How many sjiecics of Sloths ? 
"What is their food? Hove have they been sjuil-ten of? Wlait 
does Waterton say of their Jiiodo of prognassion ? Whut mu.‘‘t. 
liavo been the dimensiotis of tbc .Vtujtniii'i'iinii'? What is Pro. 
fessor Owen’s opiinon ns to the food of that animal, and of the 
Jlylodon? How, according to Owen, was the food ]iroi;i;rod ? 

"Onmai Rumi.vantia.’ — P. 4 Id.— How is this Order distinguished^ 
What is llu; food ? Whut jK-euliarity of foot is abscvval.dc ? Wimt 
is said of dekmaivc weapons growing from t.hc forehead ? What, 
animals are included jn the Order? Into bow ma.ny genera are 
they divided? Into bow many species? Jn what jtart of (lu: 
world arc Lliey most numerons? What- services do (bey render 
to itian? Eamc .any eonntrie.s in wbieb Ibey arc not found. 
What i.s said of tlu*. molar Icelb? Into bow many groujis arc 
they divided by Mie Waterbouse ? " , 

Group L {Ciimdm.) How is the Camel distributed? Is there 
any place in Europe where the Arabian Camel is now used? 
s IT. (Anchenut.) What is the googr'aidiicai distribution of the 
'Llamas ? 

. 111. (jlfogc/uw.) Why arc llio IMnsk-deer so called? How are 
They distinguished ? What is their huhi tat? 

. IV. (Ccn'us.) What are the cbavacterislics of tbc Doer ? What is 
■the largest species now living? AVbat was its size compared with 
the “ Irish Elk ?” Why is that name objectionable ? With wliat 
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fossil remains is its sl>clftf<ii touii'i ji-f f ’ / ' ' 
of Deer now liviiiL' in Hie-*'* ffi'uilt'f':, nt-.-l sn < -r - : 

V. (Camrlopardalir.) How ninny fp-v i •• of ‘oj 
qnarter of tlie globe i\o Uivy \»-lov-y f ''.VI-,-.!. ; 

how procured ? . / . . i- 

VI. {AntUnpe.) IVJierc is tlic f Irnnr.- - . 

Gazelle? How many sprcir> t.f .Ant- l'';! - i ■ 

four quartcr-s of the v.-orld? V.'lm* pT.-p'-r:.--;-, «. ■ f- 
the Antelopes together h'-ar to tie- otle r r.-'i -n. ’ 

VII. {Capra.) In wliat InonlUiis arc th. - G- V. ! ■ ; ! 
is the greatest number of sp.-cii-.'. ? 

Vllt (Oi*.) Vlint is tliC original h- v.’i'.-.' of !i. ■ : 
are they now found in a wild s'.if.-? .M v >•: ■ 

Chamois hahitu.aily live? At what t!;-- *' • ’,r.. 

Goat of Thibet? The Tamir ’ 

IX. (TJo.-?.) IVliatdonU'.rticai.im:'.!;'.-! ;. ■:•.!!!.' .a 

foreign species arc the iniKt ei'l. i'i.gf! q • ■ 
the Homans dc.scril'c as iiihab!;iii,r ti;.- ••.ri i. r? i. 

Are animals hclonging to one of tl;.-. -' • ;• • 
where? What is Ca.sar's description <>? th- 
the remains of both .sju'cie.s liecn f.ctnd 

Onnna PAOiiYnrn.'f.m. — P. 4‘21. — cl-.-.n-r; 
are their habits as regards food ? Inn. r.: .• y 
Order divided? Into how many ep 'i‘> v 

they principally helong? Name mu- gri '-t d-v- ' ■ 
surface where they are not found. Av- ri • 
edephants alilcc or dilTereiit ? T.i v.h.vt i-.-; da :.t 
popotamus belong? How luany.'p A. - . la';; 

European spccic.s is the repvr- . nt.-.'iv • i,: t,';. • ; 
arc the Wart Hog.s found Wh. r,- th - ■' • 

Tapiis? Where the Hor.-e? Wle.t i. •.i l <•;’ f 
these animals? Where are V.'il-l A- ; i 'i.l! 

Zebras? Of what does the f.»id of ih-' i.*. ' - at 
three substances enter int.j tie- eom'-. t* 

scribe the arrangoment by wliieh e. st; ■ '.■•••. t.;' 

What are theiemavUs of iToA; ■ -r Ov./ ii on C ' • ■ 
specific characteristics are repv. • nt. d ! v c!.- t.- • 
ganic remains are found in Huiojw e.l'ir.- e r' 

Jfammotli? What hypolhc -i-i w.v: MaiP-t t . ' 

rence of clepliant.s' t-.vtli in Huiop-? Wl.', r. 
tory? What conelu.dou wiis tla-n milv. s 
animals of the pre.-ieut Order lival U l-c-.m- ; 

What remark is made hv Onvn > 

Order Cr.TAcr..v— P. d27.— What are th- .-Mic 
istics of the Cetncc;i? Into whe.t ea.e.i!.-; e. t- 
Cuvier? How arc the earnivouitn C.-t*!'-- j t; • 
m‘ifa:.)--P. 427.— Is the Dolphin ewr m-t v.iCa <■ 
coasts? What asrocintions are comKcr-l V it' '’ ■ > 
does Professor Bell say of its hahits/ Wv * i< • ■'. ( . ' ■ 

the Common Porpoise? V’lmt is if - l -n. th.' 'w;. -g 
species belong to this group? >— p _.,o 

substance is procured from the C.aH: ..i ' n, ^ d.'/ ,,,V, 

It found in the living animul ? lu v.[,at Atw -lAu i"t i* ■ T . 
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AVhat is ilie Iciigth of the Cachalot?. What proof is mentioned 
P ^ 1 wliat does it principally feed ? ■ {Bal<Bnid<B) 

1 • does the Common Whale feed? Is it now 

abundant 3n tlie Greenland Seas? Why is the term “Whale- 
nshcry objectionable ? What is the position of the fail ? What 
’ f t To what different: purposes is it applied by Wliales 
and bj fishes? IWiat is the superficial measurement of the tail 
m some of the larger Whales ? To what pressure is the Whale 
uhen at gieat depths occasionally subjected? 'How is it^ ren- 
dered capable of resisting this pressure ? In what way does this 
jirevent the heat of the body from being dissipated ? Does it 
increase the density of the animal, or not ? What is the length 
of the Eorqual? AVhat ancient tradition respecting the IVhalc 
is recorded by Milton ? ’ • 


OnnER CAnxiYOKA.— P. 432.— To what animals is this tenn 
now restricted ? What are the characteristics of the Tiger ? Of 
the Bear? Of the Seal? What number of species does this 
Order contain? Into how many families are they divided? 
Family J.—Bhodda:. — ^P. 433. — ^In what do the Seals resemble 
flic Ccincca? In what do they differ from them? Where do 
they live? What number is supposed to bo annually taken? 
How many species are found on these coasts ? What lengths do 
they attain ? H. — Ursidoi. — P. 433. — IV'liat are the most obvious 
peculiarities of the Bears ? What is the principal food of the 
American Black Bear ? What of the Polar Bear ? Where is the 
Brown Bear found? Have any fossil remains of animals of this 
family beeii found in England ? Is any living representative yet 
existing th.ere? What is said of fossil remains of the same 
species? W'hat does Professor Owen say of the antiquity of the 
Badger ? III. — Mitsfdidce. — P. 434. — ^Wliat animals may be enu- 
merated as .giving an idea of the characteristic structm-e of the 
group ? Li what way has the Otter been made useful ? In what 
paiiicular docs the Stoat resemble the Alpine . Hare ? At what 
altitude has the Ermine been found? IV. — Canido }. — What ani- 
mals belong to this family ? What is supposed to be the source 
from which our domestic dogs have sprung? Y.—Felidce. — P. 
435. — ivhat animals are included in the family oFthe Cats? 
Wliat effect have, they on the numbers of the smaller mammalia ? 
What animal is' now the sole representative in these countiies 
of this group? What was the “Great Cave Tiger?” What is 
Dr. Buckland's statement respecting the remains found in a cave 
at Kirkdale? To what countries are Hytenas now restricted? 
What is tlicif food, and mode of using- it F How many indivi- 
duals, according to Buckland, must have lived in the Kirkdale 
Cave ? On what animals did they feed ? How is the fact of the 
occiuTcnce on one small island of so many animals belonging to 
.'an extinct faima, accounted for ? _ - i 

'■ Onn'ER Inseotivora.-:-P. 438. — ^What is the shape of the teeth . 
-W^iat British animals are the representative of the Order ? So- 
,.icidce.—Whiit is the name popularly given to the Shrew ? What 
are its habits? Is there any part of these countries where the 
Whter Shrew is not found ? Frinaceada.—B . 438.-— W Imre is tlic 
Common Hcdgcliog found? How is it defended? What idle 
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tale is told of its roWm? ovrliards? -—T. 

arc the most Oln-ious pcciili.aritics o) fin:, l-.i-- iii t/ .• 
what docs its food consist ? Is it dornnr.t in t..-; t* 
idea do its hnhits conxey to tim s.npMncvai oh . r%- r 
'the naturalist? 

■ Oumu CiiKinoi'TCTA. — l’. -Jud. — Stat.. 'Im ' 

^ure in the vnn.c of the Hat and in that »•:' Ho>- 5 r 1 ’ 
tlib meaning: of the scicntiric t<:r:i! v.hh h i- th ■ r 
Order? How does the Hat F'-.-r. -i if I ' a ' 
‘ GurfaJe of a tahlo? Vi hat is said o; it ’, chn'.h'.i ' ‘ *. 
Of whalt nsc hdsidcR that of llialjt th ■ i, r. - 
fniat were the experisneiits of Sp-iil.’.n.'.'ti) V,'i * 
leafdilce appendages on the Hic.- ■ 

tives of Ireland ? Hotv many of ihe i mi i !’ 
of the Vampire Bat? V.'Jmt <l<i s Mr, 'h.i-.'.io < 

homes? dViiat is the exjiano' <.f t';'- ■ of 

Bat? IVhat classic fahlo may haw I- .-ii ; 'V- • 1 



these animals? 

Obder QcAnrxMANA. — V. ‘Md. — ^\Vliy i •• th-- ( ird r . ■ f m-- ' • 
In what particular arc the Anunicau Mot,!.!'.- I'.i ‘i:,'"-' ■ 
from those of the Old AVorld? Wie-.n; an- ti:-.- L-:-.’ r, 


What are their hahits? IViirit power of ni'.v.f.i. f.*. i j • • • 
Ijj’’ the thumb? In what respect do'- - th: ("-.in-, t r.!. ■ 
Marmozet? In wlmt part of tiie Atu-ri' ;-.:! <•< at'::.. :.!. 
keys most numerous? How is tie- tait e 1 \ y j. v < o • ■■ 

What term hn.s been pi'(>po:'i.'d for tin. •v.iri; •'*- ?.';■■■ . •, 

on the feet only ? 'JV) wh.nt nxion.’. o:’ t-." id' 'A,.r;i - 

ke 3 ’s restricted ? What e.xception i - tie *. ■ M, ' A • 

species regarded with veneration f .\t v.!< ; I''" ; - 

the Enteilus found? By what t!,-- - 

Old World sejinratcd into thne liil- 

structure of their cheeks? Wiiat utle-r •.( ; 


do they exhibit? In wiiat matiiar •!.. tS , rh -.i 

localitic .5 do they inliahit ? Into low n;-.'.:.;, • • 
divided? Itlonki-ys, what are th-.-ii ;t)!! ■;!:> |. . . rw. - 

what attitude do they walk ? Ibe,..- :,iv li: ■ t-.:! . e 
the colour of the face ? Ajws. in svhnt p da; li*. ti.. . c,. :: 

Monkeys and Bahoons? What h th lr ate'...-. 
progression? 'J’o what part of th.- v.<,j!d a:,- t: ■ i:-. ^ 

thmc any exception to this? Whi-.h of ti .'h-. ‘ , » ' , ; 
evinces the greatest degree of r j!.,.,. . . .... 

of Monkej-a arc known ? Wiiat )’.:op'..;i':..u <!■■ t!.- ■. 
entire number of Mammalia? in \,h -.i t-.-.o.o h ■. [ ■< .. n" . - 
fos.siI remains been found? Wh.u (eidvn .- h f ■ , » 

haring lived in England? WJiat p;*'..? i , th,. •• t! s in , ' \ w - 
must at that time have been wiiriuer iP.ait ’:<e. ' 

Oruer, BntAXA.— B. .b}.S.~What ate M.m.’-’t,; w, . ■ , . • , . 

external characteristics of Mun ? In v.har j, = . ■ ► p’, , p . ■' 

present another charactori.siie ? dVlmt d.-., f'i’w 

of the hand ? "What is llte thr t* 1 1* / . t . ^ r < ‘ ■ 

III the aiiuaal •((•.■.li,,; : . ' <'■ 

on the mental ih-adii- .;. Vi i. 


ijuatnuu uoes juan occupy 
results of zoological study 
advantages does it confer ? 
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